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EXECUTIVE SUMMARY

ES 1.0 Objectives and Scope

This report presents the results of site investigations, laboratory testing and preliminary
analyses and evaluations performed in 2011 in response to requirements in Subtask B3 —
Pond Stability Analysis and Upgrades, Task C / Subtask 5.3.1.3 Supplemental Field
Investigations and Laboratory Testing, and Subtask D1 — Adit Collapse Area Investigations
of the Remedial Action Work Plan (Work Plan) accompanying the Unilateral Administrative
Order for Removal Action, Rico-Argentine Site, Dolores County, Colorado, U.S. EPA Region
8, Docket No. CERCLA-08-2011-0005 (UAO). The location of the Rico-Argentine Site is
shown on Figure ES 1.1.

The primary objectives of these studies were to:

1. Supplement existing information on the hydrologic, geologic and geotechnibal
conditions at the Site through a program of field exploration and laboratory testing;

2. Assess the hydrologic, hydraulic and structural adequacy of the existing flood dike
(as defined below);

3. Assess the structural adequacy of the exrstlng pond embankments (as defined
~ below);

4. I|dentify interim measures if/as needed to enhance or stabilize the flood dike and
pond embankments pending completlon of final analyses, desrgn and construction of
permanent |mprovements :

5. Investigate conditions at the collapsed adit area of the St. Louis Tunnel; and

6. ldentify key data gaps to be characterized in detail during winter 2012 and addressed :

by additional fleld investigations and Iaboratory testrng during spring and summer
2012.

- This réport presents the results of studies performed during 2011. Conclusions and f'indings‘

presented in this report are preliminary and subject to refinement based on additional

focused investigations and testing to fill key data gaps and on forthcoming analyses as part
of ongoing design under-various Work Plan tasks.

ES 2.0 Organiiation and Overview

This répo,rt is organized to address work performed that is responsive to several separate
but related requirements under the Work Plan as described above. As a result, the report
has been structured to include the following four largely stand-alone parts

Part A - Engmeermg Geologic and Geotechnical Field Investigations and
Laboratory Testing

Part B — Hydrologic and Hydraulic lnvestiga'tionsb, Analyses and Evaluations
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Part C — Geotechnical Investigations, Analyses and Evaluations
Part D — Adit and Portal Investigation Report

The objectives and content of these four parts of the report are described in this Section ES
2.0. Key findings and conclusions from these studies are presented in Section ES 3.0. -
Action items resulting from the investigations, analyses and evaluations reported herein are
identified and described in Section ES 4.0.

Part A presents the results of field investigations and laboratory testing performed in 2011.
The field investigations included: engineering geologic mapping; test pit excavation, logging
and sampling; exploratory drilling, sampling and in situ testing; installation of monitoring
wells in selected exploratory borings; cone penetrometer testing (CPT) and seismic
refraction microtremor (ReMi) profiling.

Geotechnical laboratory tests performed included: moisture content; specific gravity; density;
gradation; moisture-density relationship (i.e., Proctor testing); consolidation; unconfined

compressive strength; and consolidated-undrained triaxial shear strength. The results of

prior geotechnical field investigations and laboratory testing are also presented in Part A.

Part B presents the results of field investigations, laboratory testing, hydrologic and
hydraulic analyses, riprap stability and scour analyses, and an assessment of the capacity
of the flood dike at the Site to withstand a 100-year recurrence interval flood event on the -
Dolores River. For the purposes of this report, the flood dike is the north-south oriented
riprap-armoured earthen embankment on the east bank of the Dolores River separating the -
St. Louis Ponds system to the east from the river.

Field investigations included: reconnaissance of the full length of the flood dike to assess
overall condition and identify sites for more detailed field examination and documentation;

- photographing and videotaping the entire length of the flood dike; surveying field cross-

sections at selected locations; estimation of riprap gradation at selected locations;

~excavation of riprap at test sites to examine riprap thickness, grading
‘and the presence and character of riprap bedding; sampling of riprap bedding, and

identifying any evidence of piping or seepage through the embankments. Geotechnical
laboratory tests were performed to establish the gradation of apparent riprap bedding. Six
reaches along the river were established by grouplng similar embankment and riprap
condltlons

_ Hydrologic analyses involved estimating the peak 'disc’harge of a 100-year recurrence

interval flow event on the Dolores River in the reach adjacent to the St. Louis Ponds based
on the 57-year record of measured flows at USGS Gage No. 09165000 located
approximately one-half river mile downstream of the Site. Estimates of the 10-, 25- and 50-
year recurrence events were also developed as potential bases for evaluation of short-term
flood risk during construction at the.Site. _

Hydraulic analyses were performed to estimate the depth and velocity of flows throughout
various identified reaches of the river adjacent to the flood dike as the bases for assessing
the adequacy of the existing dike freeboard and riprap protection for each reach. Reaches

- where either freeboard or erosion protection were found inadequate were identified as

critical reaches. Critical reaches were selected for design and construction of interim
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increases in dike crest elevation and/or erosion protection in spring 2012 pending final
analyses, design and construction of long-term enhancements if/as needed.

Part C presents the results of geotechnical field investigations, laboratory testing, and
preliminary analyses and evaluations specific to the flood dike and pond embankments. For
the purposes of this report, pond embankments are the east-west oriented -earthen
“embankments that together with the flood dike retain fluids and settled solids within the St.

Louis Ponds. The objective of the preliminary analyses and evaluations performed and.

reported herein was to identify and characterize significant geotechnical deficiencies in the
flood dike and/or pond embankments, if any, that require interim stabilization pending the
completion of more detailed and comprehensive analyses, design and construction of long-
term stabilization if/as needed under Task F of the Work Plan.

Those geotechnical field investigations and laboratory tests from the overall work reported in
Part A that are directly relevant to the analyses and evaluations of the fiood dike and pond
embankments are referenced and discussed for their direct relevance to the analyses in
Part C.

Preliminary analyses performed to date include long-term, steady seepage stability of the

upstream and downstream slopes and foundations of the flood dike and pond embankments

and susceptibility of the embankment gradations to internal instability due to seepage flows .
(i.e., internal piping). An evaluation of seismic stability of the flood dike and pond
~ embankments and their foundations is underway and will be completed and reported later
as part of Task F. - This approach to the analyses and any associated final rehabilitation

design and construction that may be indicated to address seismic loading is judged

appropriate as the consequences of failure of the flood dike or a pond embankment are -
significantly diminished with the removal of solids from Pond 18 accomplished in 2011 and

will be further reduced by the remaining removal of solids from Ponds 15, 14, 12 and 11

through 2013. Furthermore, the risk of a .design earthquake event occurring at the site

during the remaining relatively short period of exposure pending completion of Task F is

judged sufficiently remote as to safely defer improvements that may be indicated (if any) to

address seismic loading.

Part D presents the results of field and laboratory investigations performed to date at the St.
Louis Tunnel (adit) portal and collapse area. The objective of these investigations was to
characterize the geologic and geotechnical conditions of the existing collapse area, and to
the extent feasible, identify and characterize the location where intact bedrock is
encountered in the tunnel as a target for design and construction of hydraulic controls of the.
tunnel discharge and conveyance of the flows to treatment (assuming treatment at the
ponds system'is ultimately selected as an appropriate action under Task F).

The field investigations at the portal and collapse area included: engineering geologic .
mapping of the collapse area and adjacent hillside (as part of overall site engineering
geologic mapping documented in Part A); detailed survey of exposed and accessible
remnant tunnel supports as a basis for verifying the bearing and grade of the tunnel,
-sampling of colluvium in the collapse area for subsequent geotechnical testing; drilling of
exploratory drill holes to investigate the nature and condition of the coliuvium in the collapse
area and to find the location and characterize the condition of in-place bedrock along the
tunnel alignment; sampling of water and solids/sediments encountered within the tunnel;
and installation of a pressure transducer within the lower reach of the tunnel to record
hydraulic pressure as a function of seasonal flow stage.
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Geotechnical laboratory testing to date has included gradation, plasticity and moisture-
density relationship (i.e., Proctor) tests of colluvium from the steep excavated slopes at the
site. Geochemical laboratory testing included analyses of selected relevant parameters: for
both groundwater and sludges/sediments encountered in the St. Louis Tunnel and sampled
through drill hole AT-2. :

ES 3.0 Findings and Conclusions

Key findings and conclusions from the investigations, analyses and evaluations completed
- to date and reported herein are summarized by report part as follows:

Part A- Engineering Geologlc and Geotechnlcal Field Investlgatlons and
Laboratory Testing

1.

The geology of the St. Louis Ponds portion of the Rico-Argentine Site is
characterized by deep alluvial deposits underlying most of the area. The alluvium is
typically coarser-grained (up to cobble and boulder size) in the upper few to tens of-
feet and finer-grained (predominantly silty sand) to depths up to at least 100 feet.

The steep slope at the eastern margin of the Site (CHC Hill) is characterized by a

mantle of deep colluvial and landslide deposits overlying - locally outcropping
sedimentary Hermosa Formation bedrock; the Hermosa Formation is locally intruded

~ by igneous dikes and sills. The portion of CHC Hill flanking the northern part of the

Site is underlain by a very large, deep older landslide deposit; a shallower portion of
this old landslide mass within and immediately above the alternative North Stacked
Repository site is currently active.

Embankment fills and various mine waste deposits are present overlying the alluvium
in the valley portion of the Site and colluvium or landslide debris on the lower slopes
of CHC Hill. Although the fills and mine wastes are typically not engineered and do

not appear to have been placed and compacted to modern standards, the

embankment fills retaining the upper ponds on-site have been in place for nearly 60
years and are still functional.

‘The moisture content, gradation and density of both the natural soils (alluvium and

colluvium) and the embankment fill and mine wastes are highly variable. Densities of
these deposits are typically medium dense, but locally grade both to loose and very
dense. It is noteworthy that densities do not necessarily tend to increase with depth:

PartB —"Hydrvologic and Hydraulic Investigations, Analyses and Evaluations

1.

The recommended peak flow rate for the 100-year recurrence interval design flood
event at the Site is 2,200 cfs based on analysis of the downstream USGS gage
record. The estimated peak flow rate experienced by the existing flood dike based
on the available downstream gage data is 1,660 cfs (75 percent of the design peak
flow rate), representing approximately a 25-year recurrence interval event. :

Freeboard (the distance between peak flood stage and the flood dike crest) exceeds
the conservative design standard adopted for this study of three (3) feet from the .
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north end of the flood dike to approximately the upstream end of the dike along Pond
9; overtopping is predicted during the modeled 100-year flow event beginning at the
upstream end of Pond 8.

3. Flow velocities in the modeled reach of the Dolores River associated with the 2,200
cfs peak flow rate average about 8 to 10 feet per second (fps) with local areas up to
-12 fps. : A

4. The bank slope of the flood dike meets or exceeds the adopted standard of 1.5H:1V
except for a reach of about 400 feet adjacent to Pond 18; it is believed that this reach
may be over-steepened due to prior raising of the dike crest during which it is
inferred that till was dumped on the riverside slope as part of a “downstream raise” of
the crest. . :

5. Riprap size is adequate over much of the flood dike extent, but is or may be
undersized in three reaches. The southernmost reach is at the outside of a bend in
the channel and is definitely undersized; conditions along Pond 18 appear
unfavorable, but dumped fill may obscure more suitable riprap; and the reach along

~ the northern portion of the dike is calculated as inadequate for what is known to be
the currently overly-conservative modeling of bank velocities.

6. The gradation, stone characteristics and thickness of the existing riprap slope-
protection are generally favorable except in relatively small, localized areas. In some
reaches where riprap layer thickness is somewhat less than normally recommended
it is compensated by oversize stone dimensions.

7. The potential for significant toe scour in the river channel during the design flood"

event is dependent on the actual gradation and thickness of the apparent coarser- -

- grained alluvial layer in this reach of the Dolores River. Under a “worst case”
estimate scenario significant scour is predicted in the downstream reach noted also

" in item 5 above, locally along Pond 18, and in the northern reach where conservative
bank velocities have been modeled to date.

Part C — Geotechnical Investigations, Analyses and E\ialuati‘ons

1. The flood dike and pond embankments and their alluvial foundations are comprised
predominantly of granular soils ranging from fine sand to small boulders; fines
content of samples of the embankment. fill ranges from 12-42 percent. Flood dike

~ and pond embankment fill is typically medium dense and in some localized areas
loose; the underlying alluvium ranges from dense-very dense to medlum dense,
typically grading less dense with depth.

2. Global stability factors of safety for the west (riverside) slope of the flood dike under
long-term - static, steady seepage conditions meet -or exceed the conservatlve
criterion of FS > 1.5 at all six (6) sectlons analyzed.

3. Global stability factors of safety were calculated for the upstream and downstream
slopes of each of the east-west pond embankments from Pond 5 through Pond 18
for a total of 16 slopes at eight (8) cross-section locations analyzed. Nine (9) of the
16 cases analyzed met a criterion of minimum FS > 1.4 for a conservative estimation
of shear strength of ¢’ = 32°, ¢’ = 0. Applying a slightly less conservative shear
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strength of ¢’ = 34°, ¢’ = 50 psf, only one (1) of 16 cases was still less than the FS =
1.4 criterion at FS = 1.24.

The flood dike and pond embankments fill appears to be internally stable against
piping (internal erosion) based on available gradations. Exit gradients of seepage
from the downstream toe area of what were judged the worst case locations were all
less than 1.0 indicating resistance to heave or piping; however, the gradient in one
case was estimated at 0.9 which is higher than desirable for the long term.

Part D — Adit and Portal Inves-tlga_tlon Report

1.

The St. Louis Tunnel adit collapse area is characterized by steep, at best metastable
slopes in colluvium with blocks of rock up to at least eight (8) feet in one dimension.

Based on drill hole BAH-01, bedrock is present at tunnel grade approximately 300
feet upgradient from the existing portal structure; the sedimentary rock of the .

- Hermosa Formation at this location is moderately to heavily jointed and fractured and
locally faulted and sheared.

Colluvium (including raveled/sloughed material) is present over the tunnel crown in
the upgradient approximately one-half of the overburden reach, ranging in thickness
from a few feet to on the order of 30-40 feet thick over the estimated rock intercept at
tunnel grade..

The tunnel is partially blocked by colluvial debris approximately 150 feet upgradient -
of the existing portal structure. What are inferred to be primarily settled, precipitated
metal oxy-hydroxide sludges are present to a depth of approximately one (1) foot at
a location about 100 feet upgradient of the tunnel blockage.

‘Water is present approximately nine (9) feet above the tunnel floor at the penetration

by drill hole AT-2; this is approximately three (3) feet higher than the elevation at
which water is seeping through the debris blockage approximately 100 feet
downgradient. It is estimated that there may be on the order of 200,000-300,000
gallons (0.6-0.9 acre-feet) of water backed up 700-1000 feet into the St. Louis
Tunnel upgradient of the blockage.

ES 4.0 Action Iltems

The investigations, analyses and evaluations presented in this report related to the flood
dike and pond embankments, permanent drying facility and solids repository, and the adit
collapse area are the basis for upcoming action items including: 1) identifying work
necessary to fill remaining data gaps related to key aspects of certain existing conditions for

- these site features; 2) completing and/or updating selected analyses and evaluations; and 3)

designing and constructing interim flood dike stabilization measures. These action items are
summarized as follows:

1.

A supplement to the geotechnical Field Sampling Plan (FSP) dated August 25, 2011
will be prepared and submitted to EPA not later than March 1, 2012. The FSP
Supplement will identify and characterize the key data gaps related to the project
features noted above. It will then describe the focused additional field investigations
and laboratory testing -to fill those data gaps, including but not limited to: 1) the
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geotechnical conditions at depth in the riverside slope of Pond 18; 2) exit seepage
conditions at the Ponds 14/15 embankment; 3) shear strength and permeability of
samples fabricated to represent existing pond embankment fill; 4) density of locally
apparently loose alluvium in targeted more critical locations; and 5) location of the

" colluvium / rock interface and colluvium and rock conditions in the area of the St.
Louis Tunnel / rock surface intercept and adjacent potential colluvial borrow area to
the south. :

2. Existing global static, steady seepage stability analyses of at least certain of the
pond embankments will be refined and updated, and analyses of stability under more
extreme loading cases (i.e., earthquake, flood) will be performed for the flood dike
and the pond embankments based on the information derived from the additional
field and laboratory investigations noted in item 1 above.

3. Further evaluation of anticipated bank velocities in the northern reach of the flood
dike are underway to determine if interim and/or permanent improvements to the
existing riprap .slope protection are in fact required. The existing analyses and
resulting estimated bank velocities are known to be conservative and these velocities
are controlling the current conclusion that riprap size and channel scour protection
may need to be enhanced in this reach.

4. Other conditions at selected locations along the flood dike are known to require
interim measures including larger riprap, slope flattening and/or toe scour protection.
A reach of the flood dike along Pond 9 needs to be raised to provide interim
protection from flood overtopping (with adequate freeboard). Final analyses and
design of these measures will be completed and presented in a Technical
Memorandum to be submitted to EPA not later than March 1, 2012 in order to meet
the requirement to finish construction of the interim stabilization measures by June 1,
2012.

Evaluation of water and solids sampled form the St. Louis Tunnel through drill hole AT-2 in
2011 (see Part D of this report), and additional sampling/analyses if/as appropriate from.
- existing and new drill holes in the adit collapse area in 2012, will be performed as part of
source control data collection under Task E. These investigations will be discussed and
preliminarily scoped with EPA at a meeting currently proposed for January 26, 2012.
Preliminary design of hydraulic controls and associated improvements at the adit collapse
area will be addressed under Subtask D2 of the Work Plan and a Preliminary Design Report
submitted to EPA not later than January 31, 2013. :

2011 Investigations, Analyses and Evaluations | Executive Summary ES-7



....................

\— DOLORES COUNTY

Proiect Marmgur ot bitsts  Desigrer:

“ -\‘77 I, 3 /‘ ;.7 ~:_' .
| STATE OF COLORADO | DOLORES COUNTY
NOT TO SCALE NOT TO SCALE

TLANTIC FICHMFIEL DVID 1577457 NICOW00_CADUMSEXMIN THIO4 | & A 207 TWART A - INTROVIGURESS-11

| VICINITY MAP

Scale: 1"=1000'

RICO-ARGENTINE SITE - OU01

VICINITY MAP
FIGURE ES 1.1

60157757



PARTA
Engineering Geologic and Geotechnical Field
Investigations and Laboratory Testing -



Table of Contents

1.0 Purpose and Scope.............................; .............................. erteeresanasenssiaassssasaeenan 1
1.1 Primary 2011 Engineering Geologic and Geotechnical Investtgatlons....;. veveenn ]
1.2 Other Ongoing Geotechnical Investigations .................cccoccioiviviieiicinnen 1
- 1.3 Prior Geologic / Geotechnical Investigations ... 2
2.0 Aerial Topographic Mapping and Ground Surveys.............; ................................ 2
2.1  Aerial Topographic Mapping....... et ee e eeetterenieaaaaaterteeeee e e aaaee e ieas 2
2.2 Ground Surveys........... e e et e e e i i S i i s n s ve s nrrr e anl
3.0 Engineering Geologic Mapping............cooessinssissiscrenensennneenens . 2
- 4.0 Exploratory Test Pitting and Drilling................... s e e e 3
41 TestPiting........iccocoviveeeeieeieeen, e, s 3
4.2 Dirilling......... e e e 4 i et i i i i i 5 e 88Kt R84 42 e e D
5.0 Monitoring Well Installation..................... stmeterresssserrusessesmaRREEesesersssaRESeesseRtTaassrran 4
6.0 Cone Penetrometer Testing.......c.ccccceccmmerurrrnacnne eaReamamAIERRARRSSRSRESBRASERSIRRRRRRRAESRRSSSELES 4
7.0 Seismic Refraction Microtremor (ReMi) Profiling .......ccccouneemnimmieincnniincicnianas 5
8.0 Geotechnical Laboratory Testing..........cceeurirerireereerre e R -
9.0 Prior Geologic/Geotechnical Investigations.............ccceeeeerrinnnas verreesssssenseseeseseess®
10.0 Summary of Preliminary Findings.........coco.oveeseeuenees ceeesees e eseaes e etesesnsesessennas 6
10.1 - Overall Site Ge0logy ........ccooeiiiiiiiiii e 7
10.2 Geologic/Geotechnical Conditions at Key Site Areas..............cccoeevnnnennn. w9
10.3 Preliminary Interpretation of ReMi Tests ..............ccccccninis e 12
11.0 References.......ccccccvvrcnnnnn ' EeesetesssersssesssERvssEsEEESRSRSsesEssseEssRaReREns ............. 13
Tables

Table 1.1A — Summary of 2011 Laboratdry Testing Results
Table 1.1B — Summary of Prior Laboratory Testing Results

Figures

Figure 1.1A — Summary of 2011 Field Investigations
Figure 1.1B — Summary of Prior Field Investigations
Figure 3.1 — Overall Site Geology Map

Figure 10.1A — CHC Hill Landslide Area — Photointerpretation / Field Reconnaissance 2011
Figure 10.1B — CHC Hill Landslide Area — Published Mapping 1969

Photos

Photo 4.1 — Caterpillar 308C CR “Mini-Excavator”, TP2011-3
Photo 4.2 — Caterpillar 330C “Long-Stick” excavator, TP2011-2

2011 Investigations, Analyses and Evaluations] Part A



Photos (cont )

Photo 4.3 — Caterpillar 330C excavator, TP2011-15

Photo 4.4 — Boart-Longyear C 100 “Mini-Sonic” Drill Rig, MW-3D
Photo 6.1 — Gregg 20-ton track mounted rig (outside)

Photo 6.2 — Gregg 20-ton track mounted rig (inside)

Photo 10.1 — TP2011-4 pit excavation

Photo 10.2 — TP2011-5, 3' to &'

Photo 10.3 — TP2011-21 alluvium beneath Pond 18 -

Photo 10.4 — ED-2 10’-12’ alluvium ,

Photo 10.5 — PDF-1, 40’ - 50’

Photo 10.6 — TP2011-2 excavation through solid and calcines
Photo 10.7 — TP2011-8 spoil pile

- Photo 10.8 — TP2011-16 excavation, liner and thin layer of orange: SO|IdS

Photo 10.9 — TP2011-15 2’ to 10’ sp0|l pile
Photo 10.10-— TP2011-16 10’ to 20’ spoil pile
Photo 10.11 — TP2011-15 10’ to 16’ spoil pile

Photo 10.12 — Undated photo depicting demolition of former acid plant in NSR area

Photo 10.13 — Undated photo depicting demolition of former acid plant in NSR area
Photo 10.14 — TP2011-14 0’ to 18’ spoil pile

Photo 10.15 —~ TP2011-13 0’ to 18’ spoil pile

Photo 10.16 — South Stacked Repository (SSR) area, looking northwest

Photo 10.17 — TP2011-17 0’ to 20’ spoil pile

Photo 10.18 — View to the northeast of active landslide area

Appendices
Appendix A1 - Test Pit and Boring Logs
Appendix A2 — Geotechnical Laboratory Testing Results

Appendix A3 — CPT Logs
Appendlx A4 — Refraction Microtremor (ReMi) Profiles

2011 Investigations, Analyses and Evaluations | Part A



1.0 Purpose and Scope
1.i Primary 2011 Engineering Geologic and Geotechnical Investigations

A program of field investigations and laboratory testing was performed in 2011 to provide
data and information on site conditions in support of evaluations, analyses, designs, and
construction required under various tasks in the Remedial Action Work Plan (Work Plan) for
‘the Rico-Argentine Site (Site). Locations explored included: alternative locations for a -
treatment solids permanent drying facility and solids repository; the flood dike and pond
embankments; the portal and adit collapse area at the St. Louis Tunnel (see also Part D),
~ and potential on-site borrow areas.

. The field investigations performed in 2011 included: aerial topographic mapping and ground

surveys; preliminary engineering geologic mapping of approximately 155 acres at the Site;
excavation, logging and sampling of 42 test pits totaling approximately 375 vertical feet of
section explored; drilling, sampling and in situ testing of 34 exploratory borings totaling
approximately 1450 lineal feet drilled; installation of monitoring wells in 6 selected
exploratory borings and their adjacent paired holes (multiple depths); cone penetrometer
testing (CPT) at 17 locations totaling approximately 590 lineal feet sounded; and six (6)
seismic refraction microtremor (ReMi) lines totaling approximately 2340 lineal feet profiled.

Selected and representative samples acquired from exploratory test pits and borings during
the field investigations were tested for selected geotechnical properties as discussed in
Section 8.0. The results of this testing are summarized in Table 1.1A; the laboratory data
sheets are included in Appendix A2. Samples of water and accumulated precipitated
solids/sediment acquired from the St. Louis Tunnel through boring AT-2 were tested for
appropriate suites of chemical analytes (see Section 5.2 in Part D and Appendix D1).
Further interpretation of this testing and its implications will be incorporated in the ongoing
evaluations of potential source control measures and the preliminary design of hydraulic
controls under Work Plan Subtask D2 following additional investigations of the adit collapse
“area in the spring and early summer of 2012. '

Work was completed in substantive accordance with the requirements and guidelines in the
Field Sampling Plan for Solids Repository, Permanent Drying Facility and Pond Flood Dike
and Embankment Improvements (Atlantic Richfield Company, 2011A). Each of these topics
is discussed in the subsections below. The locations of all field explorations are shown on
Figure 1.1A. Logs of test pits and borings are provided in Appendix A1; geotechnical
laboratory test results are provided in Appendix A2; logs of the CPT tests are provided in
Appendix A3; and the results of the ReMi surveys are illustrated on interpretive profiles
presented in Appendix A4. :

1.2 Other Ongoing Geotechnical InVestigatibns

Sampling and geotechnical testing results associated with the removal of existing treatment
solids form Pond 18 and their placement and drainage in the interim solids drying facility .
(constructed in the Pond 16/17 area), as described in Technical Memorandum -
Geotechnical Investigation of Pond 18 Treatment Solids Drying Behavior (Atlantic Richfield
Company, 2011B), that were available as of the submittal of this report are included in
Appendix A2. Results of ongoing and future testing of the removal and interim management
of existing treatment solids from the upper ponds at the Site will be periodically provided to
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EPA as they become available, as will the results of attempted field infiltration testing
conducted in Pond 18.

1.3 Prior Geologic / Geotechnical Investigations

Prior geologic / geotechnical exploration at the St. Louis Ponds portion of the Site and
associated geotechnical laboratory testing are summarized in Section 9.0. The locations of
the exploratory test pits, borings and monitoring wells are shown on Figure 1.1B. Logs of
the test pits and borings are included in Appendix A1 and the associated geotechnical
laboratory test results are summarlzed in Table 1.1B and lab data sheets are presented in
Appendix A2.

2.0 Aerial Topographnc Mapping and Ground Surveys
2.1 Aerial Topographlc Mapplng

A topographic map of the St. Louis Ponds and immediately adjacent ground was prepared
by Olympus Aerial Surveys, Inc. (Olympus) of Salt Lake City, Utah based on aerial
photography flown on August 8, 2011. Ground control for the aerial survey was set by
Anderson Engineering Company, Inc. (AECI). Mapping was performed to meet National
Map Accuracy Standards at two (2)-foot contour interval. Contours are shown dashed
where accuracy of the mapping was unavoidably less due to thick tree cover on the steep
slope east of the St. Louis Ponds.

2.2 Ground Surveys

Ground surveys were performed at various locations at the Site to support specific needs:of
various tasks under the Work Plan. This included cross-sections at selected locations on
. the flood dike as described in Part B and surveys of remnant tunnel supports in the adit
collapse area as described in Part D. Where direct access was problematic, surveys were
also performed using ground-based LIDAR at Pond 18 and the adjacent interim solids
drying facility to document the surface of soft, wet treatment solids during key stages of the
removal of solids from Pond 18 and placement of the solids in the interim drying facility.
These surveys will be included in the future TM referenced in Section 1.2. Ground surveys
of remnant exposed tunnel supports in the adit collapse area of the St. Louis Tunnel are
discussed in Part D.

3.0 Engineering'Geologic Mapping

A site reconnaissance was performed to identify and map surficial materials (such as fill,
colluvium, and landslide deposits), and major bedrock units that occur in the vicinity of the
project site. Prior to the field work, available published geologic mapping and reports were
reviewed. The site geologic reconnaissance was performed by traversing the site on foot
and mapping key geologic features, exposures and unit contacts on available topographic
~maps of the site and vicinity. The results of the geologic mapping are provided on Figure
3.1. A preliminary descnptlon and interpretation of the units mapped is provided in Section
10.0.
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4.0 Exploratory Test Pitting and Drilling

4.1 Test Pitting

To complete the test pits, three different tracked excavators were utilized, depending on test
pit location and accessibility. For the pond and flood dikes, where access was limited, a
~ Caterpillar 308C CR “Mini-Excavator” was used to provide accessibility (Photo 4.1). For test
pits within the ponds themselves, including Ponds 13 and 18, a Caterpillar 330C “Long-
Stick” excavator was utilized to provide extended reach (Photo 4.2). For all other areas, a
conventional Caterpillar 330C excavator was used (Photo 4.3).

Test pits were excavated to refusal or maximum safe reach depth of the excavator and
logged by a professional geotechnical engineer in general accordance with guidelines in the
Engineering Geology Field Manual (USBR, 2001). Pits were not entered in compliance with
OSHA safety regulations, but pit walls and spoil piles were photographed and horizon
depths estimated with a survey rod and/or marked excavator arm. Representative bulk
samples were collected of each soil horizon in five gallon buckets (except minor horizons
generally thinner than one (1) foot thick); moisture content samples were sealed separately -
in Ziploc bags. Samples were transported to the geotechnical laboratory for testlng as
described in Section 8.0.

4.2 Drilling

Drilling was accomplished with two sonic drill rigs from Boart-Longyear. Sonic drilling uses
high-frequency, resonant energy to advance a core barrel and casing into subsurface soil
units. The resonant energy is transferred down the drill string to the bit and rotates the drill
string, distributing the energy and impact at the bit face. Sonic drilling is also able to
penetrate through large cobbles and boulders so refusal is not typically an issue. The sonic
drilling method advances a casing as the borehole is drilled, and produces a continuous
core sample with typically high percent recovery. Core sample is retrieved and released into
plastic sample bags, and a large amount of sample can be recovered and preserved at in-
situ monsture contents

Where access was more difficult, including the pond dikes, a Boart-Longyear C-100 “mini-
sonic” tracked sonic rig was used (Photo 4.4). For more accessible areas, a Boart-Longyear
600 C full sonic track rig was used. Both rigs are capable of drilling deep and penetrating
the rocky soils on the site, including the shallow cobbly ailuvium and colluvium. Both rigs
were equipped to run Standard Penetration Tests (SPT) and for push and recovery of
Shelby tube samples where soil conditions permitted. Note, however, that it was not
feasible to flood the drill string with heavy drilling fluid to counteract otherwise unbalanced
groundwater pressures that were encountered below the water table in several holes. This
resulted in locally severe heave of unconsolidated, non-plastic soils into the core barrel so
that reliable SPTs were not possible at those locations.

Boreholes were drilled to target depths or refusal as specified in the Field Sampling Plan for
Solids Repository, Permanent. Drying Facility and Pond Flood Dike and Embankment
Improvements (Atlantic Richfield Company, 2011A) and logged by a professional
geotechnical engineer or geologist in general accordance with the. guidelines in the
Engineering Geology Field Manual (Bureau of Reclamation, 1998/2001). The logs included
information on: drilling equipment used; difficult or problematic conditions; depth of ‘changes
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in horizons or materials encountered, including color, gradation, soil classification, plasticity,

density or moisture; and other features such as roots, debris, fissures, voids, staining, etc.
The depth to groundwater, if encountered, was also noted. Each sonic core sample was
photographed or videotaped, and representative samples of core barrel or SPT recoveries
were collected of each soil horizon (except minor horizons generally thinner than about one

(1) foot thick) in sealed buckets or sample bags. Separate samples were collected and
sealed in Ziploc plastic bags to preserve in situ moisture content. These samples were

transported to the geotechnical laboratory for testing as described in Section 8.0. Shelby
tube samples were capped and sealed with duct tape in the field and crated for transport to
laboratory testing facilities.

In areas with pond dikes, Standard Penetration Tests (SPTs) and samples using a standard
2-inch OD spilit spoon and SPT method per ASTM D1568 were generally collected every 2.5
feet until alluvium was encountered, and then every five (5) feet to the bottom of hole or 30
feet in depth, whichever was shallower. In stacked repository and other areas, SPTs were
generally collected every five feet as conditions permitted.

Selected boreholes were completed as monitoring wells as described in Section 5.0 or
abandoned as noted on the logs. For monitoring well completions, standard 2-inch
Schedule 40 PVC standpipe wells were installed utilizing 0.010-inch factory screened
(slotted) intervals as noted on the logs. Boreholes not completed with' piezometers were
abandoned by filling to the ground surface with Halliburton Holeplug 3/8” bentonite pellets
and adding water where necessary to hydrate the bentonite.

5.0 Monitoring Well Installation

A series of six paired monitoring wells (MW-1 through MW-6) were completed in or near the
pond dikes to further characterize groundwater conditions at the Site. The well locations are
shown on Figure 1.1A, At each location a deep “D” and shallow “S” completion were
installed. The deep wells were logged, sampled, and completed as described in Section 4.0.
The objective of the deep wells was to screen in the coarse alluvium underlying the ponds

- system to assess groundwater levels / hydraulic pressures in the alluvial aquifer present in

the foundations of the dikes. The shallow wells were bored approximately five feet away
from the deep wells and were completed in either the dike fill or in a unit-above the alluvium
to assess the hydraulic pressures and seepage characteristics of the dike or other unit as
appropriate. Screened intervals (with additional buffer above and below) were backfilled
with - 20-40 Colorado Silica Sand and the remainder of the hole was. backfilled with
Halliburton Holeplug 3/8”" bentonite pellets and hydrated. Monitoring wells were completed

‘with concrete surface pads and locking well covers. After installation, the monitoring wells

were developed using portable pumping equipment to flush cuttings and sediment from the
screened interval to the extent practical.

6.0 Cone P_enetrometer‘Te_sting

A total of 17 cone penetrometer test (CPT) probes (soundings) were completed at the site to
provide additional geotechnical information on the softer and finer grain-size materials at the
Site, including the calcines and finer-grained alluvial units that underlie the ponds. Based'on
the results of the exploratory drilling described previously in Section 4.2, the CPT program .

was expanded from the original probes of calcines in the Pond 16/17 area beneath the

interim drying facility to include additional locations to recover further information on the
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finer-grained alluvial units beneath the pond system. CPT probes were completed by Gregg
Drilling and Testing, Inc. using a Gregg 20-ton track mounted rig (Photo 6.1 and Photo 6.2).

Cone penetrometers measure the total penetration resistance to pushing a tool with a
conical tip into the soil. A friction sleeve on the rod string measures the friction on the side
of the string and aids. in estimating soil cohesive strength. The CPT cone also employs a
pressure transducer with a filter to gather pore water pressure data. This data is recorded in
an electronic log by the operator. Logs of the CPT probes are presented in Appendix A3.

Cone penetrometer probes are typically suitable for silts, clays and fine granular materials
but are typically unable to penetrate gravels, cobbles and boulders. To obtain results in the
units of interest, most probe locations had to be pre-drilled through coarser (rockier) units or

‘existing boreholes reused to access the target units. In cases where previously drilled

boreholes were re-utilized such as CPT-ED-5, the probe was pushed through the bentonite
backfilled interval installed.(e.g., Borehole ED-5) as previously described in Section 5.0.

7.0 Seismic Refraction Microtremor (ReMi) Profiling

To supplement the results of test borings, physical properties of subsurface soils were - -
evaluated within the Site by means of the ReMi test. This testing technique is designed to
measure shear wave velocities of subsurface materials in a vertical profile with depth
beneath a line of surface geophones. A key feature of the ReMi test is that the results are
not adversely affected by the grain size of the soils. In this testing procedure, a series of 22
to 24 geophones were placed on the ground in arrays on 20-foot spacing in the approximate
locations indicated on Figure 1.1A.

Six array locations (spreads) were used to evaluate conditions within this Site. Vibrations
resulting from moving vehicles and other sources were employed to evaluate variations in
subsurface strata. Data were recorded in 20 second sample intervals, with a two (2)

millisecond sampling rate per channel. Once collected, the data were checked for their
fidelity. To assure that a robust profile was being made, both individual recordings and
multiple summed (stacked) recordings were evaluated.

A wave field transformation data processing technique, and an interactive Rayleigh-wave .
dispersion modeling tool were employed for the spectral analysis of surface waves. By
analyzing segments of the geophysical line and integrating the results, two-dimensional
profiles were developed along the seismic line arrays. The purpose of the two-dimensional
profiles was to provide details of the shear wave velocities across the array length to depths
of 100 feet. It should be noted that due to the nature of the analysis, it is not possible to
interpret conditions at the extreme ends of the seismic array. As a consequence, the results
omit the outer 50 feet of each array.

" The results of the ReMi testing are discussed in Section 10.3 and interpretations of the data

are presented on individual profiles that indicate variations in shear wave velocities along
and below the ground surface along the length of the array by means of various colors. The
resulting shear wave velocity model sections are presented in Appendix A4.
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8.0 Geotechnical Laboratory Testihg

Selected soil samples from the soil borings, monitoring wells and test pits were sent to
Western Technologies, Inc. in Durango, Colorado, for index testing (moisture content, grain
size and Atterberg Limits), in general conformance with the applicable ASTM/AASHTO
standards. Bulk samples, mostly of the near-surface soils, were tested for Standard Proctor
compaction parameters, relative to potential reuse as project fill. The results of the
laboratory testing completed to date are summarized in Table 1.1A. Note that laboratory
testing is ongoing, and therefore, the laboratory results presented in this report are a subset
of the full 2011 laboratory testing suite. Outstanding laboratory testing is denoted by yellow
highlighted cells in Table 1.1A. Results of the ongoing testing will be separately submitted
to EPA upon completion and internal review.

Relatively undisturbed samples of drained solids from the bottom of Pond 18 were collected
using the thin-wall Shelby tube sampling methods, then were sealed and shipped to
AECOM's geotechnical laboratory in Vernon Hills, lllinois. The samples were. tested for
moisture content, specific gravity, unit weight, grain size, triaxial permeability, consolidation,
laboratory vane shear and consolidated-undrained triaxial compression, in general
conformance with the corresponding ASTM standards. The results of tests completed to
date are included in Appendix A2. Applicable testing results are discussed and incorporated
as.appropriate in the analyses and evaluations presented in Parts B, C and D of this report.

9.0 Prior GeologicIGeotechnical IIAnvestigations

Geologic and geotechnical conditions at the St. Louis Ponds portion of the Site have been
investigated by geologic reconnaissance and preliminary mapping, field exploration
(including monitoring wells, exploratory borings and test pits), and limited geotechnical
laboratory testing on a number of occasions from 1981 to 2008. This includes work
performed by Dames and Moore (1981), Anderson Engineering Company, Inc. (AECI)
(1996; 2008), Short Elliott Hendrickson Inc. (SEH) (2001; 2004), and Colorado Department
of Public Health and Environment (CDPHE) (2003). The locations of these field explorations
are shown on Figure 1.1B and test pit and boring logs are included in Appendix A1. These
investigations were performed for a variety of specific purposes, to varying standards, and
details of the work performed are only partially known. Where differing interpretations are
possible utilizing this prior information as compared to the current (2011) information,
greater weight is generally given to the more recent investigation results. As seen by review
of Table 1.1B and the data in Appendix A2, there was very little geotechnical laboratory
testing performed on samples from these prior investigations.

10.0 Summary of Preliminary Findings

Preliminary descriptions and interpretations of .geologic and geotechnical conditions
encountered in the site explorations and laboratory testing performed during 2011 for this
study are presented in the following subsections. As summarized in Section ES 4.0 of the
Executive: Summary, additional carefully targeted field investigations and laboratory testing
are planned to address data gaps that have been and/or will be found as work continues.
The preliminary interpretations presented here will be refined and updated based on the
ongoing ‘work and will be reported to EPA as part of submittals under Task F of the Work
Plan. ' ' '
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10.1 Overall Site Geology
10.1.1 Bedrock

Bedrock is largely covered in the valley bottom and on the hillslopes within the mapped area
by unconsolidated surficial deposits described below (see Figure 3-1). A detailed
description of the bedrock geology of the area is presented in McKnight (1974). Two
principal bedrock types were delineated within the area: Precambrian greenstone (map
symbol g), and Paleozoic Hermosa Formation (map symbol Phl). :

The oldest rocks in the area are Precambrian age greenstones that are metamorphosed
mafic igneous rocks. These mafic rocks only occur in a narrow, east-west belt that crosses
the river near the highway bridge in the southern portion of the mapped area. According to
McKnight (1974) the east-west belt of mafic rocks is actually an upthrusted fault block
- bounded by the Smelter Fault on the south and the Last Chance Fault on the north. The
uplifted fault block occurs at the central axis of a broad structural feature known as the Rico
Dome. ’ '

The lower member of the Paleozoic Hermosa Formation crops out as a discontinuous ledge
in the slope on the east side of the valley. The Hermosa Formation is a thick sequence of
interbedded sandstone, shale, conglomerate, limestone and dolomite that is the
predominant geologic unit within the Rico District. The Hermosa Formation sequence is
intruded by Tertiary-age igneous rocks that were not mapped separately. The intrusives are
predominantly hornblende latite porphyry that occurs as a complex pattern of sills and dikes.

v 10;1.2' Landslide Deposits

Landslide deposits occur in the hillslope on the east side of the river valley in the northeast
portion of the mapped area. The landslides deposits were classified based on the relative
age of movement: active landslide deposits (map symbol Qlsa), and older landslide deposits
(Qlso). Active or potentially active landslides (Qlsa) include slope failures that exhibit
evidence of movement during last few years. Older landslide deposits are characterized by
large, deep-seated landslide complexes that do not exhibit geomorphic or anthropomorphic
(i.e., man-made) features suggestive of recent movement (last several decades).

An older extensive landslide deposit occurs in the northwest corner of the mapped area.
This landslide deposit is part of much larger landslide complex that covers approximately
one square mile in the CHC Hill area (see Figures 10.1A and 10.1B). This landslide, herein
referred to as the CHC Hill landslide, was mapped and described in USGS reports for the
area (Cross and Spencer, 1900; and McKnight, 1974). Immediately north of the site,
westward movement of the CHC Hill landslide controls the position of the Dolores River (see
Figure 10.1A). In this area, the river is confined between the toe of the landslide on the east
and the base of Sandstone Mountain on the west.

A smaller active landslide (Qlsa) occurs in the north-eastern corner of the mapped area
(Figure 3-1). This landslide has developed within the larger, deeper CHC Hill landslide and
represents local reactivation of the toe of the larger ancient slide mass. The active slide
extends approximately 500 feet from head to toe and ranges from 200 to 300 feet in width. -
This landslide exhibits evidence of recent slump and debris slide activity. The slide has a
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relatively fresh main headwall scarp, and fresh secondary minor scarps; and several slump
block features in the upper portion of the slide; and active debris slide features in the lower
portion of the slide mass (Photo 10.18). ‘All of these features suggest that the slide is active
and poses a high risk to any facility situated at the toe of the slope. The mechanism that.
triggered reactivation of the slide in this area is unknown. However, grading and
excavation at the toe of the slope in this area may have contributed to slope destabilization
and reactlvatlon of a portion of the older slide mass.

A preliminary geologic reconnaissance was conducted in the central and upper portions of
the CHC Hill landslide north and east of the mapped area. The purpose of the
reconnaissance was to look for indications of recent movement of the larger, deeper
landslide mass. Overall, the CHC landslide deposit located immediately east and upslope
of the mapped area did not exhibit evidence of movement in the past several decades.
Most of this area is densely vegetated with mature aspen and fir trees. It is also traversed
by primitive dirt roads that have existed since the early 1900s. There is also a relatively
large waste rock pile associated with the historic Mountain Springs Mine situated in the
lower central portion of the slide. If the CHC Hill landslide had experienced significant
movement in the past few decades one would expect to see geomorphic / anthropomorphic
evidence such as disrupted vegetation, roadways, and mine waste piles situated in the
central portion of the slide mass. None of these types of features were observed during the
reconnaissance suggesting that the larger CHC Hill landslide .has not experienced
significant movement in the past several decades or more. There are, however, localized
active landslide deposits within the CHC Hill landslide area (like the one described above in
the project area) where localized portions of the slide have been reactivated. These were
observed locally in the upper portion of the CHC Hill landslide.

It is likely that the primary deep-seated movement in the CHC Hill landslide originally formed
under the wetter climatic conditions in the late Pleistocene. These older landslide deposits
- can- become reactivated as the result of natural and human surface disturbance (e.g.,

clearing vegetation, excavating the toe of slopes, modifying the drainage pattern or
increasing groundwater levels). .

10.1.3 Unconsolidated Surficial Deposits

Alluvium (map symbol Qal) (unconsolidated materials deposited by streams and rivers)
occurs: along the active Dolores River floodplain (see Figure 3-1). Alluvium consists of
predominantly coarse-grained deposits of silt, sand, pebbles, cobbles and boulders up to a
couple of feet in diameter. The rock clasts are of variable I|tholog|es (i.e., rock types) and
generally subrounded to well rounded in shape.

Colluvium (map symbol Qc) forms by the downslope movement of soil and rock on -
moderate to steep slopes under the influence of gravity and sheet flow processes. The
slopes that bound the east side of the St. Louis Ponds area are generally covered by
extensive colluvial deposits that conceal the underlying bedrock. The thickness of these
deposits tends to increase in the lower portion of the slope where the colluvium accumulates
as a wedge of material resting on the valley floor. The colluvium is covered by patchy soil
and vegetation. The colluvium consists of a mixture of coarse talus and material
accumulated by slope wash, soil creep, and shallow, localized landslide processes.

. Most of the valley floor area situated east of the Dolores River is covered by various typés of
fill material or native materials that have been disturbed by grading. Alterations in the
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surface geomorphology were. used to identify areas covered by several feet or more of fill or
disturbed by grading. The fill deposits were classified into three primary types based on
visual observations: Undifferentiated fill (map symbol F), mine waste (map symbol MW), and
riprap (map symbol RR). Riprap occurs along two separate and distinct dike structures (i.e.,
earthen embankments) that separate the ponds area from the Dolores River. One of the
dikes extends for approxmately 1,100 feet and consists of angular boulder (map symbo! ~
RR1; referred to elsewhere in this report as the flood dike). The other dike extends only
approximately 400 feet and only occurs in the northwest portion of the site. This dlke
consists of rounded boulders that appear to be derived locally from the river bed.

10.2 Geologic/Geotechnical Conditions at Key Site Areas

710.2.1 Flood Dike and Pond Embankments

Six (6) borings (ED-1 through ED-6), twenty three test pits and two (2) CPT probes were

completed in the flood dike and pond embankments to support evaluations of foundation

and slope stability, seepage conditions and piping potential. The dike fill is typically granular

in nature, consisting of varying percentages of silty, clayey, sandy gravel with. cobbles.

Photo 10.1 shows a typical exposure of dike fill in a test pit excavation. Although the dike fill

can contain various other materials such as oxidized waste rock and calcines, most of the

material encountered was similar to that in the photo. Below the dike fill, the valley alluvium

is present under the flood dike adjacent to the Dolores River and in the central portion of the -
ponds. Adjacent to the east hiliside, the pond embankments tend typlcally to be founded on

valley alluvium and/or colluvium.

A black organic silt alluvial layer (Photo 10.2) with root fragments is sometimes present
beneath the dikes and appears to be a Dolores River overbank deposit. Where
encountered this unit was typically less than two (2) feet thick. Beneath this layer, if present,
or directly beneath the dike fill was ‘a typically grey, black or brown coarse alluvial unit
approximately 10 feet thick comprised of sand and gravel with an appreciable amount of
cobbles. Previous hollow stem augering (HSA) and other drilling methods typically reached
refusal on this layer due to the coarse gradation. Larger gravels, cobbles and scattered
boulders are typically subrounded to rounded, but not uncommonly subangular. The coarse
alluvium ranges from relatively low fines content (Photo 10.3) to appreciable fines (Photo
10.4). Beneath this layer, the alluvium became much more narrowly (poorly) graded and
fine-grained, typically consisting of silty sands or fine sands, with some thin clayey lenses or
beds present. Where gravelly layers were present, they were typically thin and the gravel
clasts were subrounded to well rounded. This finer-grained alluvial -unit was typically
reddish brown to yellowish brown indicating an oxidizing environment. The color variation
often present over relatively short intervals is illustrated in Photo 10.5. The drilling program
was expanded when this unit was encountered in an attempt to determine its thickness.
However, several approximately 100-foot deep boreholes never encountered the base of
this unit, so its actual thickness remains unknown. The CPT rig was utilized to provide
additional information, re-utilizing shallow sonic boreholes that had penetrated through the
coarse alluvium to allow undisturbed CPT probing of the finer-grained alluvium below.

10.2.2 Pond Interiors
Test pits were excavated in Ponds 13 and 18. These investigations typically encountered

either calcines, settled solids, or both (Photo 10.6). The objective of the three (3) test pits
excavated in Pond 18 was primarily to assess the nature of the coarse alluvium underlying
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the pond and to collect. samples for gradation analysis to evaluate the potential for the
alluvium to transmit seepage from the pond. These test pits encountered treatment solids
overlying some thin deposits of calcines in the floor of the pond.

Test pits were excavated in Pond 13 to provide preliminary information on the contents of
this pond, which had previously been unexplored and thus unknown. Where the pond was
accessible, the “long-stick” excavator described previously was utilized to reach into the
pond and excavate two test pits. The test pits encountered a thln layer of solids (visible on
the surface) over a thicker layer of calcines.

10.2.3 Permanent Drying FaCility (PDF)

Boreholes and CPT probes were completed in the interior of Ponds 16/17 where the existing
interim and proposed Permanent Drying Facility are located. In addition, exploratory borings
and test pits were located in the pre-existing Pond 16 and 17 dikes. The objective of these
investigations was to evaluate the existing embankment fill, the thick calcines deposited in
the interior of the ponds, and the alluvial/colluvial/possible waste rock foundation for
suitability as the preferred location for the Permanent Drying Facility. Sonic-drilled
boreholes provided SPT testing and Shelby tube samples as well as bulk core barrel sample
collection of calcines, dike fill and alluvial/colluvial materials, as appropriate. Except for the
interior calcines, and increased waste rock materials encountered in dike fill (Photo 10.7), -
and foundation areas, conditions encountered were similar to those encountered in the flood
dike / lower ponds exploration.

10.2.4 Alternative North Drying Facility/Repository (ADF/R)

Two sonic borings (ADF/R Series), two test pits (TP2011-15 and -16) and two CPT probes
(in the ADF/R borings) were completed in the ADF/R area to characterize conditions
~ influencing subgrade foundation settlement and stability of the ADF/R. The area is known to
- have contained a lined pond used as a heap leach facility. Following termination of the
leach heap operations, the pond is known to have received a small amount of lime treatment
solids, believed to have been transferred from Pond 18 in approximately the mid 1990s.
The exploratory borings and test pits confirmed the presence of both a lined pond and the
presence of a thin layer of settled solids (Photo 10.8). : :

- The liner is approximately four feet below current surface grade and the former pond has

generally been filled in with a grey silty, cobbly, sandy gravel, which may be from the former
pond dikes. Gravel and cobble clasts are typically subangular. The solids previously

described are less than six (6) inches thick and are within a few inches of the liner,
indicating that at the time of their deposition, the pond was essentially empty.

Below the liner, conditions are varied, but it is interpreted that the area has been filled. In
some areas (TP2011-15), clean fill was used and in other areas (TP2011-16, ADF/R-1 and
ADF/R-2) the fill contains appreciable calcines and/or timber and cable debris. Fill appears
to be derived from local colluvium (Photo 10.9) and/or coarse alluvium (Photo 10.10).
Coarse alluvium is generally present below the fill (Photo 10.11). Borehole target depths did
not penetrate through the coarse alluvium, so it is not known if the finer-grained alluvium
observed to underlie the ponds system is present in this area. CPT probes were attempted
in the completed ADF/R boreholes, but reached refusal quickly in the coarse alluvium.
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10.2.5 North Stacked Repository (NSR)

The objective of investigating the alternative North Stacked Repository (NSR) area was to
characterize the repository subgrade, including acquiring information to support evaluation
of the stability of the fill/mine waste/demolition debris, landslide and alluvial materials known
or inferred to underlie the site.

This area contains several features, including a landslide described in more detail in
Sections 3.0 and 10.1.2. The area is believed to contain the buried remains of a former acid
production plant that was demolished and at least partially buried in-place. Undated photos
(Photos 10.12 and 10.13) illustrate demolition and indicate partial burial of the structures
. associated with the plant. '

Four sonic boreholes (NSR series), three test pits (TP2011-12 through -14) and one CPT
probe were conducted in the area. Exploration confirmed the presence of buried debris in
the area, including steel “I” beams, cables, concrete and other debris (Photo 10.14). In
general, the shallow soils appear to consist of fill and/or colluvium and/or landslide deposits,
which typically consist of dark brown or red brown sandy gravelly clays / clayey gravels with
‘cobbles and boulders (Photo 10.15). Clasts of gravel, cobbles and boulders are typically
subangular to angular, but include some subrounded clasts as well. At varied depths,
typically in excess of 20 feet depending on location, the exploratory holes encountered
variably graded alluvium. Possible slip planes were noted in the logs, but no sheared
material or other evidence of significant movement was identified. At further depth (90 feet
in Borehole NSR-4), apparent bedrock or a very large bedrock fragment or boulder was
encountered. ‘

10.2.6 South Stacked Repository (SSR)

The objective of investigating the alternative South Stacked Repository (SSR) area was to
characterize the repository subgrade, including acquiring information to support evaluation
of potential foundation settlement and instability, - particularly of the calcines in the Ponds
16/17 area. -

This area contains several surficial features, including concrete foundations, calcines in the
Ponds 16/17 area, and a wedge of fill and/or colluvium against the steep hillside to the east
(Photo 10.16). The area is believed to potentially contain buried debris associated with
buildings that appear on the hillside in historic photos of the area. Historic photos also
indicate that portions of this area (generally the central, middle-elevation area) were utilized
- as a waste rock dump for the St. Louis Tunnel (adit) excavation (McCoy, Coliman and

Graves, 1996). ' '

Five sonic boreholes (SSR series), three test pits (TP2011-17 through -19) and one CPT
probe were conducted in the area. Exploration confirmed the presence of minor buried
debris, including some bricks and PVC pipe (TP2011-18 and -19). In general, the shallow
soils on the upper eastern hillside appear to -consist of fill and/or colluvium, which typically
consist of dark brown clayey sandy gravels / clayey gravels with cobbles and boulders
(Photo 10.17). Clasts of gravel, cobbles and boulders are typically subangular to angular,
but include some subrounded clasts as well. In general, the surficial soils of the middle
portion are believed to be fill or waste rock, and the western portion of the site (now covered
by the interim drying facility) consisted of a relatively thin layer of fill over calcines (see
discussion of permanent drying facility exploration discussed in Section 10.2.3). At depth,
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coarser- and finer-grained alluvium was encountered (see discussion in Section 10.2.1).
These boreholes did not encounter bedrock.

10.3 Preliminary Interpretation of ReMi Tests

The results of ReMi tests performed as described in Section 7.0 are presented in Appendix
A4. By way of interpretation, materials with higher shear wave velocities (very dense soil or
bedrock) are indicated by red and yellow shades. Very stiff or dense soils are represented
by green and light biue shades. Materials with lower shear wave velocities (medium dense
and firm soils) are indicated by dark blue shades. Very loose or soft soils with shear wave
velocities in the range of 500 to 600 feet per second are indicated by purple and pink
shades.

In terms of potential strength loss during a design earthquake event affecting the Site, it has -
been found that materials having a shear wave velocity greater than about 650 feet per

second are resistant to liquefaction, regardless of the magnitude of the earthquake. An

evaluation of the anticipated behavior of the finer-grained granular soils at the site as part of
forthcoming analyses and design under Task F will include further evaluation of the ReMi -
results reported here. .

The ReMi tests revealed conditions that were generally consistent with the soil test boring
data. However, shear wave velocities interpreted by the ReMi tests were somewhat more
uniform than what might be expected from the standard penetration test values (N-values) in
strata having a significant percentage of gravel. This is likely due to the amplification of N-
values resulting from the presence of the coarse-grained materials (i.e., gravel and cobbles).
A summary of the results of each seismic line is presented below.

Line RM-1

The shear wave velocity profile interpreted along Line RM-1 was found to be relatively-
uniform with shear wave velocities typically ranging from about 800 to 1300 feet per second
within the upper 25 to 35 feet. Below this, values generally increased to a range of 1500 to
2000 feet per second. No potentially liquefiable materials were detected. No hard rock was
interpreted to a depth of 100 feet along this array.

Line RM—2

The subsurface profile in this location was found to be somewhat variable, with relatively
soft or loose deposits extending to depths of over 70 feet in some areas. . Typically, the
lower shear wave velocity materials, falling in a range of 1000 to 1300 feet per second, were
found within the upper 25 to 30 feet of the ground surface with higher variability with depth.
The highest shear wave velocities detected (in the range of 1500-2000 feet per second)
were within the northern portion of the array at a depth beginning about 70 feet below grade.
The shear wave velocity of this material is lower than might be expected for intact bedrock.
No potentially liquefiable materials were detected.

Line RM-3
Along this seismic line, significant variations were noted from the south to the north. Within

the southern portion of the array, a zone of soft or loose material was detected at a depth of
about 10 feet, beneath a somewhat denser crust. In this loose zone, shear wave velocities
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were interpreted to be as low as about 600 feet per second. The potential for these soils to
experience liquefaction is being further evaluated. However, initial analysis based on the
preliminary design earthquake event (to be refined and reported later as part of ongoing
geotechnical analyses) suggests that even these relatively loose soils may perform
adequately under the design ground motions likely to be adopted for design. Below this
loose zone, medium dense to dense soils were encountered to a depth of 100 feet. The
loose zone was found to thin toward the northern end of the array. At the northern end, a
very hard or dense material was interpreted from near the ground surface. This may
represent a man made structure and will be further investigated by other means.

Line RM-4

Conditions along Line RM-4 generally were found to include loose to very loose strata within
about 30 feet of the ground surface. The lowest shear wave velocities were found to range
as low as about 500 feet per second which suggests that some of these soils have some
potential for liquefaction depending on the characteristics of the design earthquake event for
the site still under development. With greater depth, soil strata were interpreted to be
medium dense to very dense. Possible bedrock was detected beginning at depths of about
70 to 80 feet within the central to northern portion of the array. :

- Line RM-5

This seismic line detected relatively uniform results along the extent of the array. Beneath a
near surface zone of material having a shear wave velocity in the range of 700 to 800 feet
per second, a 10- to 15-foot thick stratum of loose soils was interpreted by the ReMi test.
The shear wave velocity in this loose zone was found to range from about 500 to 600 feet
per second. This suggests that some of these soils have some potential for liquefaction
(again depending on the characteristics of the design earthquake still under development).
Beneath the loose stratum, the shear wave velocities were found to gradually increase to
about 1500 feet per second. No apparent bedrock was noted within 100 feet of the ground
. surface.

Line RM-6

Considerable variations in subsurface shear wave velocities were noted along Line RM-6.
Most of the materials to a depth of 100 feet exhibited shear wave velocities of 1300 feet per
second or greater. However, within the southern section of the line, a zone of lower shear
wave velocity materials was detected beneath and above denser soils. The lowest shear
wave velocity recorded in this anomalous stratum was approximately 600 feet per second.
However, this zone is present nearly 80 feet below grade. In general, liquefaction is not
thought to occur below a depth of about 75 feet. Shear wave velocities in this area are
interpreted as indicating the presence of bedrock at depths ranging from about 80 to 90 feet
below grade.
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Table 1.1A - Summary of 2011 Laboratory Test Results (Sheet 1 of 10)

Sample Location ASTM D2216 | ASTM D6938 cp-31' ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uscs
Natural Unit Gravel Fi Unconfi
st/ |0 e | e [ ween | oae | S| o | [ | Moo f o f G | s LS
Content (%) (pcf) (%) (%) Strength (psf)
——————
ADF/R-1 0-5 BULK - - 47 24 19 - - 1296 | 9.5 - - GM
ADF/R-1 10 SS 16.3 - - - - - - < = = . SW
ADF/R-1 13 SS 49.4 - - - - - - - = = = SW
ADF/R-1 17 SS 46.4 - - - - NP | NP - - - - SM
ADF/R-1 22 SS 11.7 - - - - - - - - - - SM
ADF/R-2 2 SS 13.8 - - - - - - - - - - SM
ADF/R-2 6 SS 10.9 - - - - - = = - o s SM
ADF/R-2 12 SS 9 - 73 20 7 - - - - - Z GM
ED-1 1 SS 7.8 - 44 33 23 - - - - - = GC
ED-1 2.5 SS - - - - - = " = z - = GC
ED-1 4 SS 10.4 - - - - - - - - = = GC
ED-1 5 SS - - - - - - - - - - - OL
ED-1 7.5 SS - - = - - = 2 = a = - GW-GM
ED-1 12 SS 13.6 - - - - NP | NP - - - - SC
ED-1 20 SS 11.3 - - - - NP | NP E - - = SM
ED-1 26 SS 22.8 - - - - - = = = = g, SM
ED-1 31 SS 22 - - - - - - = - = = SM
ED-1 36 SS 25.3 - - - - NP | NP - - - = SM
ED-1 46 SS 221 R - - - - - = = = = SM
ED-1 56 SS 23.8 - - - - - = = = S B SM
ED-1 61 SS 24 E - - - NP | NP - - - = SM
ED-1 66 SS - - - = = = = i - 2 ¥ SM
ED-1 71 SS 25.3 - - - - NP | NP - - - - SM
ED-1 76 SS 26.9 - - - - - = k = " = SM
ED-1 86 SS - - - - - - - = " - = SM
ED-1 91 SS - - - - - NP | NP - - - - CL
ED-1 96 SS - - - = 5 = = = = E = CL

! cp-31is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 2 of 10)

Sample Location ASTM D2216 | ASTM D6938 CcpP-311 ASTM D4318 ASTM D698 Hand Penet. | AASHTO T85 uscs
ral nit i fin:
st |0 | e | wosre [ wegn | o | 509 | oo | [ w | M0 [ o | U | et -
Content (%) (pcf) (%) (%) Strength (psf)

ED-2 1 5S 4.6 - i - [ 2BINe] - - - s GW
ED-2 0-4 | BULK = - s¢ | 251 2t | -] - |ass] 7 : - GW
ED-2 45 | BULK - - - | - e - | -] - - - - GW & SM-GM
ED-2 B ss | 129 - s8 | 27 [ 15 [ 23 ne| - - ) : GM-GP
ED-2 11 ss 17 - =X & o B Bl - s - GM-GP
ED-2 7.5-12_| BULK - - . N - -] - - - = GM-GP
ED-2 16 ss | 156 - D - -1 -1 - - - - GM-GP
ED-2 21 ss | 191 - 12 [ 36 [ 52 [ ne[ne] - - - - SM
ED-2 26 ss - - = e P e - - g SM
ED-3 1 ss : - - - T . - : S GM
ED-3 4 ss | 329 . N - gl | - - : = - oL
ED-3 4-7.5 | BULK - = s | s3] a2 [ -1 -T1s2]177 - - OL& SM
ED-3 8 ss | 474 : 2| B - alw] - - - - ML-OL
ED-3 12 ss | 152 s 41 | a8 | 11 [ ne NP - = - 5 GM-GC
ED-3 10-17.5 | BULK - - = BE e - [ -] - - - - SW & GM-GC
ED-3 23 sS - - S T O s . : SM
ED-3 22.5-30 | BULK - - N BN - | -1 - : - - SM
ED-4 1 sS 6.4 - < [ = TAL e - - - - GC-GM
ED-4 0-5 BULK - - 35 37 28 - - 1314 | 9.7 - - GC-GM
ED-4 B sS 9.7 2 S o T S [ - - . GC-GM
ED-4 11 ss 11 > S & N W . B - GW
ED-4 16 sS 11 . < . - T4l 7 | - - - - GC
ED-4 21 ss 12.9 - > = L =y =4 = - - 5 GC
ED-4 26 ss | 235 - " S B - - : SM
ED-5 1 ss - - - - - I - - - - GC-GM
ED-5 05 [Buk| 113 : 49 | 30 | 21 | 27| 8 |[1378] 83 . - GC-GM
ED-5 9 ss : = ’ - N E - : - GC-GM

1 cp-31isasieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 3 of 10)

Sample Location ASTM D2216 | ASTM D6938 P31 ASTMDA4318 |  ASTM D698 Hand Penet. | AASHTO T85 uscs
Natural ni Gravel Fines nconfin
Content (%) (pcf) (%) (%) Strength (psf)
ED-5 7512 | BULK| 13 sl e Al el o1 - T e R
ED-5 13 SS - - - o - - < . - N 2 SM-GM
ED-5 16 SS - - - E Z = = - = = - GW
ED-5 14-20 BULK 120.6 - 61 31 8 20 | NP - - - L GW
ED-5 21 SS - - - = = - = = A = = GW-GC
ED-5 26 SS - B - - ~ = 2 = = = = GW-GC
ED-6 1 sS 9 L E - |#26] 6] - . . : GW-GM
ED-6 0-5 BULK - - 37 36 27 - - 1239 | 105 - - GW-GM
ED-6 6 SS 129 - - - - 23 1 - - - - GC
ED-6 11 ) 20.8 - - - = = = = = 5 s GC
ED-6 16| ss | 281 : N ol Pt - : 3 ; M
ED-6 1520 | BULK| - ; o lLsolum | -1 =1 - < . " M
ED-6 21 ss | 281 . =" 9% S PR vl - 3 E oM
ED-6 26 ss | 316 ; . i = et il = = : - SM
MW-1D 1 ss 9.8 - = WEATIN - : = GC
MW-1D 0-5 BULK - - 48 34 18 - - 134 7.2 - - GC
MW-1D 6 ss | 174 = = T T S : ] aC
MW-1D 13 SS 19.5 - - - - 22 5 - - - - GM-GC
MW-1D 12.5-18.5 | BULK - - 54 33 13 - - - - - - GM-GC
MW-1D 21 SS 9.7 - - - - - - - - - - GM-GC
MW-1D 26 SS 7.8 - - - - - - - - - - GM-GC
MW-2D 1 5S 7.9 - I e 25| 20l 5 = A oM
MW-2D 0-5 BULK - - 48 34 18 - - 123.7 | 13.2 - - GM
MW-2D 6 SS 9.6 - - - = = = = = - L GM
MW-2D 510 |BUIK| - L o - - B ; ; T oM
MW-2D 13 SS 11 - - - - = - = - = & GM
MW-2D 11.5-15 | BULK - - 67 26 7 - - - - - - GW & GM

! CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 4 of 10)

Sample Location ASTM D2216 | ASTM D6938 cpP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO 185 Uscs
i | Fin n
st/ | 0o | e | wosure | weon | osa | 520 | o [ w | o | Moo | owe f R | st i
Content (%) (pcf) (%) (%) Strength (psf)

MW-2D 18 ss | 9.2 i = == = Y T - - s . GM
MW-2D 22 S5 16.6 - E - - | np | NP - - - - SW
MW-3D 1 ss 9.5 = - : - 26| 12] - 2 ; : GM-GC
MW-3D 05 | BULK : s s8 | 24| 38 | - | - 11229]| 108 - : GM-GC & GW & GC
MW-3D 6 ss 10.6 : . . - = - : : = GC
MW-3D 58 | BULK . " - s - S 2 . - - GC & GW
MW-3D 11 sS 15.5 - 5 : : 3 . . - ” GW
MW-3D 10-15 | BULK : : s¢ | 33 .1 [ -1 - - ; - ; GW & SW
MW-3D 16 ss 12.8 : . E : =) = = : - - GW
MW-3D 21 sS 16.4 : - . : T z - ; : GW-GC
MW-4D 1 ss 3 : . 5 - X = : . - : GC
MW-4D 05 | BULK g = z X E N 2 : - - GC & GW-GC
MW-4D 6 ss - : = : 7 s = . g " GW-GC
MW-4D 11 ss g . x : ; = i - : = . GW-GC
MW-4D 16 S5 - - . ; . = 2 : - g GC
MW-4D 21 ss i - ; - - o fit= - : . . GM-GC
MW-4D 20-25 | BULK - - z g 3 sl : : - - GM-GC & GW
MW-4D 28 sS = : : = : 3 T S - - : GW
MW-5D 7 sS 28.2 : . . : ™ : : : = Sp
MW-5D 6-15 | BULK - : 0 | 64 | 36 | - | - | 1048 285 . 4.48 SC & SP
MW-5D 17 ss 60 ] : 3 - N[ NP | - < - - SP-SM
MW-5D 1520 | BULK : : 0 | 30| 20 | -1 -1 97| 351 - 4.59 SP & SP-SM
MW-5D 22 sS - A - . : = - : . - ML-OL
MW-5D 26 ss 18.7 : - ’ : A .5 - . - . GW-GM
MW-5D 25-30 | BULK ; x % |20 10| - |- = : : - GW-GM & GW
MW-5D 31 sS 41 : 3 - - = ) : x - ) GW-GM
MW-5D 30-35 | BULK : - 72 | 21| 7 = | : ; 5 2 GW-GM

' cp-31is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and 727.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 5 of 10)

Sample Location ASTM D2216 | ASTM D6938 Ccp-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 Uscs
Natural nit ravel Fines Unconfined
:::n:’( D(e:)t h Type Moisture DV;yeiL;ht G:‘: S;:;’ < #200 LL Pl rp[c)fl)) o(x)c Cor:(;rnessive SGF:::: Class?f?';tion
Content (%) (pcf) (%) (%) Strength (psf)
MW-6D 1 SS 7.8 - - - - - - - - = S GW-GM
MW-6D 0-3.5 | BULK - - 51281 1 | -] - |'13ga] 82 - : GW-GM
MW-6D 5 ss 9.8 - - - - 26| 6 - - 5 = GC
MW-6D 3.5-7.5 | BULK - - 47 34 19 - - 127 12.1 - - GC
MW-6D 10 ss 9.1 - - - : = = . : 2 : GC
MW-6D 14 SS 6 - - ~ - - - - - - = GW-GM
MW-6D 18 SS 26.4 - - - - 42 | 14 - - - - ML-OL
MW-6D 17.5-20 | BULK - - 19 29 52 - - - - - - ML-OL
MW-6D 25 sS 18.4 - - - s 214 - - . = SC
MW-6D 33 ss 24.1 - - - - = e 5 s : S GW
MW-6D | 31.5-36.5 | BULK - - 48 | 30| 22 | - | - - - = : GW
NSR-1 7 SS 15.4 - 22 44 34 - - - - - = ML
NSR-1 13 SS 14.7 - - - - 26 8 - - E - CL
NSR-1 17 ss 14.7 - - - : % = = = E ] L
NSR-1 26 SS 15.2 - - - - - - = = = = GM
NSR-1 31 sS 12.5 - - - . = - . ” - GC
NSR-1 34 SS - - s7 | 29| 14 | - | - - . - - GM
NSR-1 43 ss 10 - - - % 23 - - - : GC
NSR-2 0-5 BULK - d 39 | a1 20 - | - |1325]| 73 s = GM
NSR-2 7-10 BULK - - - - - 28 | NP - - = 2
NSR-2 10-12.5 | BULK| 23.7 . - - : g . ; . . GM
NSR-2 15-20 BULK - - 64 25 11 - - - - - - GC
NSR-2 30-35 |BULK| 158 - - - - | 23] 7 - - = L GM
NSR-2 35-40 | BULK 17 - - . : = e : - z : Sp
NSR-2 55-56 | BULK| 28.6 - - - ! 2 il . : 3 " P
NSR-2 60-62 | BULK| 27.4 - : E i B = g 3 i GM
NSR-2 67-70 | BULK| 26.3 - - - - | - ? = E 7 Sp
NSR-2 70-72 BULK 13 - - - - - - - = = = Sp

1 cp-31isa sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 6 of 10)

Sample Location ASTM D2216 | ASTM D6938 cp-311 ASTM D4318 ASTM D698 Hand Penet. | AASHTO T85 uscs
Natural Unit ravel Fin onfin
:Z:n:'{ D(e: ; . Type Moistuare D\Arlteight G> Me S(::;i < ”2250 LL Pl ?:::)) (:::)C Cl:::press‘el:; Z‘:i:'; C lass:ixc'lation
Content (%) (pef) (%) (%) itre_nsth (psf)

NSR-3 78-80 | BULK| 21.8 - = : = I (I Al e - —sp
NSR-3 0-5 BULK - - 53 27 20 - - 133.1| 8.6 - - GM
NSR-3 5-10 BULK 14.8 - - - - 32 | 12 - E - - GC
NSR-3 13-15 BULK 12.8 - - - - - - = = = - GC
NSR-3 15-18 | BULK 9.3 - - - - - 5 = = T - GC
NSR-3 23-25 BULK 14.4 - - - - = - = - 5 - GC
NSR-3 34-37 BULK 18.9 - - - - - - - - a - Sp
NSR-3 40-45 BULK 17.5 - - - - - - - = e = GM
NSR-3 47-50 | BULK 12.1 - - - - - - = 5 = = GM
NSR-4 0-5 BULK - - 35 39 26 - - - - - = GM
NSR-4 12 SS 15.5 - - - - - - = - = . GC
NSR-4 17 SS - - 51 30 19 - = T = R R
NSR-4 27 SS 13.5 - - - - - - - = z : CcL
NSR-4 31 SS 22.1 - - - - 21 | NP = - 3 = CE
NSR-4 41 SS 1.1 - - - - - = - s = = GC
NSR-4 47 SS 13.8 - - - - - = - - : . GM
NSR-4 59 SS 10 - - - - - - . E v N GC
NSR-4 70 SS 9.3 - - - - = = = = = S GC
NSR-4 75 SS 8.3 - - - - - = - 2 = = SW
PDF-1 1 SS 8.5 - 57 31 12 - - - - - - GW
PDF-1 4 SS 15.5 - 0 72 28 NP | NP - - - - SM
PDF-1 11 SS 22.3 - - - - - = - = = = SM
PDF-1 16 SS 216.7 - 0 57 43 - - - - = s SM
PDF-1 21 SS 46.5 - - - - - - - - - - SM
PDF-1 33 SS 10.9 - 65 26 9 - - - - - = SW
PDF-1 38 SS 29.1 - - - - - & = = = = SW
PDF-1 43 SS 15.5 - - - - - Z = = a E SW
PDF-1 48 SS 23.7 - 1 75 24 - - - - - - SP-SW

' cP-31isa sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 7 of 10)

Sample Location ASTM D2216 | ASTM D6938 CpP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uUscs
i | Fin n
sorg/ | e | wosure | ween | sae | S| oo | [ w | Moo | o f IR | s -
Content (%) (pcf) (%) (%) Strength (psf)
— - —_————

PDF-2 2 SS 17.5 - - - - NP | NP - - - - SM
PDF-2 2-5 BULK - - 0 75 25 - - - - - < SM
PDF-2 6 SS 20.4 - - B E - - - - - - SM
PDF-2 11 SS 29.9 - - - - - - - - - - SM
PDF-2 10-15 BULK - - 0 63 37 - - - - - = SM
PDF-2 17 SS 55.9 - - - - - - - - - - SM
PDF-2 21 SS 62.6 - - - - - - - - - - SM
PDF-2 20-25 BULK - - 4 51 45 - - - - - - SM
PDF-2 28 SS 41 - - - - - - - - = - GW-GM
PDF-2 27-30 BULK - - 66 18 16 - - - - - - GW-GM
PDF-3 0-3.5 BULK - - 34 51 15 - - 131.7 | 7.8 - - GW
PDF-3 4 SS 19 - - - - 27 | NP - - - - GC
PDF-3 9 SS 30.2 - - - - - - - - 5 - SM
PDF-3 7.5-12 | BULK - - 0 8 92 - - - - - = SM
PDF-3 19 SS 39.5 - - - - - - - - - - SM
PDF-3 24 SS 53.7 - - - - 40 | NP - - - - ML-OL
PDF-3 23-25 BULK - - 0 16 84 - - - - - = ML-OL
SSR-1 1 SS 9.6 - - - - 29 | 12 | 136.8| 6.8 - - CL
SSR-1 1-8 BULK - - - - = = : = = 5 5 CL
SSR-1 g SS 9.5 - - - - - - = = = = CL
SSR-1 10 SS 4 - 60 27 13 24 | NP - - - - CL
SSR-1 17 SS 8.2 - - - - - - s . B X CL
SSR-1 24 SS 12.1 - - - - - = = = = I CcL
SSR-1 30 SS 10 B - - - - - = = = = e )
SSR-1 35 SS 11 - - - - - - - = = 2 CL
SSR-1 48 SS 5.8 - - - - - - = - T 3 cL
SSR-1 57 SS 9.7 - - - - = = = = = = SW

! cp-31is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 8 of 10)

Sample Location ASTM D2216 | ASTM D6938 cpP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 Uscs
Natural nit ravel Fin nconfi
oot/ |0 | e | oo | wen | e | S [ oo | w [ m | M0 | ome | R | s L
Content (%) (pcf) (%) (%) Strength (psf)

SSR-1 63 sS 11.3 T : - = i ; x . 2 GM
SSR-1 76 ss 16 ; s 1 : = I - 2 - - SM
SSR-1 90 ss 10.7 : = . 3 i - g . : SW
SSR-2 2 sS 9.8 2 2 = - 28] 9 : S : A ML-OL
SSR-2 0-6 | BULK s . - - ” - | - T1188] 104 7 - ML
SSR-2 7 ss 6.9 . . » I EE 2 . : cL
SSR-2 6-12 | BULK - - 3 ; . - ) - | 5213) a8 - . L
SSR-2 12 ss 7.9 5 S s : | P : ] x : cL
SSR-2 17 ss 12.4 : ; : 5 31 E ; ; = : cL
SSR-2 24 sS 16 - g : - ~ . - . 7 cL
SSR-2 31 ss 20.5 = 2 . T a . = CL-CH
SSR-2 36 ss 28.8 g : : ; B ; . 2 - GC
SSR-2 66 ss 10.4 z 56 | a0 .o | - | - 2 - - . GM
SSR-2 75 ss 37.7 : 55 L o [ =1 - = g . : GM
SSR-3 2 ss - - : : - = = . - 5 : GW-GC
SSR-3 8 sS : . - : > < s : . ! GC
SSR-3 13 ss 15.4 3 z : . = [ : : - - cL
SSR-3 18 sS = 3 : = - = = . : 3 L cL
SSR-3 30 ss 15 . : - . = = = = : cL
SSR-3 37 ss 20.2 . - . . - B : . : 2 GC
SSR-3 39 S5 11.1 ) - . 3 - ) - : = : - GW-GC
SSR-3 53 ss 11.6 : : - : T : . x - GW-GC
SSR-3 70 sS 8.1 5 : . . N 3 : = = GW-GC
SSR-3 76 ss 7.5 - . - 3 - - : - . Sp
SSR-3 87A ss 7.9 . . 5 : R . : . : sp
SSR-3 878 ss 8.5 - ; e - 5 iF - - - : sp
SSR-3 91 ss 19.3 : : : - ol z : s = SW

1 cP-31is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 9 of 10)

Sample Location ASTM D2216 | ASTM D6938 cpP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO 185 uscs
| ni | Fi n fin:
sorg/ el £ gl (e drndll s o0 | o | | | MR | oM s sk oo .
Content (%) (pcf) (%) (%) Strength (psf)
—_ —— ——
SSR-3 95 SS 18.5 - - - - - - - - - - SP-SM
SSR-4 0-4 BULK ¥ 4 - 36 38 26 24 4 126.6 | 10.3 - - GW
SSR-5 0-4 BULK 6.5 - 57 33 10 - - 132.8 7.3 - - GW
SSR-5 6 SS 12.4 - 21 48 31 25 2 - - - - SC
SSR-5 5-8 BULK - - - - - - - - - - - SC
SSR-5 9 SS 29.3 - 12 23 65 - - - - - - SM
SSR-5 8-12 BULK - - - - - - - - - - - SM
SSR-5 13 SS 25.6 - - - - - - - - - - SM
SSR-5 17 SS 429 - 1 30 69 - - - - - - SM
SSR-5 15-20 BULK - - - - - - - - - - - SM
SSR-5 22 SS 74.7 - 2 42 56 - - - - - - SM
SSR-5 27 55 13.2 ; - : R EY . - 2 - GC
SSR-5 32 55 10.3 5 - ; - s - - . - 0
SSR-5 40 S5 23.8 S E = = N - : 3 3 SW
SSR-5 40-45 | BULK E i 4 | s5] 1] -1 - : 3 5 B SW
SSR-5 48 sS - - - - : =B = = - > Sp
SSR-5 47-50 | BULK| 26.9 5 o |6t ] 39 =% ; - 2 » Sp
SSR-5 57 sS = B z - : =) i - - - : SM
SSR-5 55-60 | BULK| 27.9 . HMEISEIEE - 3 - g SM
TP2011-AT1 - BULK| 128 97.5 32 | as | 23 | 24| 6 [1272] 92 - - SC-SM
TP2011-AT2 : BULK| 117 1008 | 46 | 37 | 17 | 21| np| 138 | 76 - 5 GM
TP2011-AT3 - BULK - g 29 | 38 ] 13 | - [ ne[1356][ 82 - 2 GM
TP2011-ATS - BULK 15.8 118 50 31 19 35 8 1334 84 - - GM
TP2011-AT6 - BULK 14.8 109.3 40 38 22 32 11 | 1301 9.3 - - GC
TP2011-FD1 - BULK - - 84 11 5 - - - - - 2.721 -
TP2011-FD2 - BULK - - 49 27 24 27 NP | 1323 | 12.1 - - -
TP2011-FD3 - BULK - - 62 22 16 27 8 1316 | 103 - - -

! cp-31isa sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 10 of 10)

Sample Location ASTM D2216 | ASTM D6938 cp-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uUsGs
ral ni ravel Fin fin
::;n:: Df: ;h Type l::::ure Dv;Ym:h:t G> Me S;;:;’ < wz(:o LL Pl I(\:S:)) (z::)c Cli::::‘ess?vde SG;:::': Soil@lassification
Content (%) (pcf) (%) (%) Strength (psf)
TP2011-FD4 - BULK - - 52 25 23 - - - - - 2.726 -
TP2011-FD5 - BULK - - 29 16 55 - - 1324 | 9.9 - - -
TP2011-FD6 - BULK - - 55 25 20 - - - - - - -
TP2011-FD7 - BULK - - 77 15 22 | NP | 153.2 | 4.1 - - -
TP2011-FD8 - BULK - - 98 1 1 - - - - - - -
TP2011-FD13 - BULK - - 70 18 12 - - - - - 2.541 -
TP2011-FD15 - BULK - - 85 10 5 - - - - - 2.589 -

! cp-31isa sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO T11 and T27.




Table 1.1B - Summary of Prior Laboratory Test Results

Sample Location + | ASTM D2216 Gradation ASTMD4318 | ASTMD1557C USDA
. Natural Gravel Fi
et LR N I el R IO I el Bl
Content (%) (%) (%) : . :
B-2 9.5 - - 37 41 22 - - - - -
B-4 9.5 - - 4 | 37 | 22 - | - - - -
B-8 9.5 - - 57 33 10 - - - - -
B-9 19.5 - - 0 | 35 65 - | - - - -
B-11 20 - - 0 39 61 - - - - -
st. Louis Adit Cut Above Adit | Bulk - 49 | 43 8 - -] 133 ] 75 -
Dolores River River Bank Bulk - 54 | 16 30 - - 131} 11 -
Dolores River " River Bed Bulk - 90 5 5 - - - - -
Near B-13 0-1 Bulk - pa! 26 3 - - - - -
TP2004A-1 - Bulk 149 59 28 13 26| 8 - - silty loam
TP2004A-2 - Bulk 12.4 62 28 10 | 28| 8 - - ‘silty loam
- TP2004B - Bulk 13.8 64 | 24| 12 | 31| 11 - - silty loam
TP2004C - Bulk 11.8 46 32 22 26| 8 - - silty loam
TP2004D - Bulk 9.2 .32 | 44 24 21 | 4 - - silty loam
Line Camp Pit - Bulk 14.9 10 54 36 21| 3 - - silty loam .
Hay Camp Pit - ' Bulk 41 1 14 85 | 28| 8 - - loam
Mountain Stone Pit Topsoil Bulk 12.1 1 34 65 29 |1 10 - - loam
Mountain Stone Pit 3/4" Bulk 4.7 62 | 28 10 NP | NP - - loamy sand .
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fill placement (estimated <3 feet) (Colluvium)

DA (Qis/Qc) - Disturbed (graded) area with minimal
fill placement (estimated <3 feet) (Landslide Deposit)

DA (Qiso) - Disturbed (graded) area with minimal

fill placement (estimated <3 feet) (Older Landslide Deposit)
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F - Fill (undifferentiated)

MW - Fill composed predominately of
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RR1 - Rip rap composed of angular rock boulders
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derived from stream channel (i.e. dike)

T - Tailings

WR - Waste Rock

Qal - Alluvium

Qc - Colluvium locally includes talus

and small debris slides

Qlsa - Active Landslide deposit - evidence of
recent activity (within the last several years)

Qls - Landslide deposit - evidence of

historic activity (within the last several decades)
Qlso - Older Landslide deposit - surficial features
suggest material probably has not moved in the
past several decades or more

tr - travertine deposit associated with active hot spring
Phl - Hermosa Formation, lower member: consist

of sandstone, siltstone, shale and arkose with local
limestone and conglomerate beds. Locally includes
discontinuous intrusions (i.e. sills and dikes) of
hornblende latite porphyry.

EEE g - Greenstone: Dark greenish -gray fine drained
rock with mica, chlorite and epidote.

B W - Water
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Photo 4.2 - Caterplllar 330C “Long Stlck" excavator TP2011 -2
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Photo 4.3 — Caterpillar 330C excavator, TP2011-15

-«
-
{

Photo 4.4 — Boart-Longyear C 100 “Mini-Sonic” Drill Rig, MW-3D

2011 Investigations, Analyses and Evaluations | Part A




Photo 6.1 — Gregg 20-ton track mounted rig (outside)

. Photo 6.2 - Gr: nted rig'(inside)
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Photo 10.1 — TP2011-4 pit excavation
Photo 10.2 — TP2011- 5, 3' to 5
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‘ calcines (purple material)
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: L) ey ;
Photo 10.8 — TP2011-16 excavation, liner and thin layer of orange solids visible
‘ at lower right
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Photo 10.12 — Undated photo depicting demolition of former acid plant in NSR area
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Photo 10.13 — Undated photo depicting former acid plant in NSR area

2011 Investigations, Analyses and Evaluations | Part A



B et oy

S RS

Photo 10.15 — TP2011-13 0 to 18' spoil pile

>
: ¥

WY

northwest
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e

Photo 10.18 — View to the northeast of activladslide area
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APPENDIX A1
'BORING AND TEST PIT LOGS
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2011 Boring Logs
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AECOM LOG 60157757.GPJ. FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT LOG OF BORING NUMBER * ADF/R1
Atlantic Rlchfleld Company
PROJECT NAME ARCHITECT-ENGINEER

‘Rico-Argentine Site - OU01

Drilling Company Boart Longyear

SITE LOCATION O _LrlgﬁgNFlNED COMPRESSIVE STRENGTH
‘ T, 3 4 5
£ ' 1 PLASTIC © WATER LIQUID
% Q : LIMIT % CONTENT % LIMIT %
E 8|sltl5 DESCRIPTION OF MATERIAL 5 X————@————A
£ £|z]|¥&|8|x : e 10 20 30 4 50
BB |w|wluly %o
o mja|g|g[g 2 E STANDARD
3 | 5 |51%| SURFACE ELEVATION +8,843.9 Feet Zq ©  FENETRATION BLOWSIFT)
. FILL - Silty GRAVEL (GM) - moist - grayish - angular
1[ss rock fragments
*NOTE: Laydown yard has been reworked with
excavating equipment
PA
, 5.5
2 |88 l FILL - Siity SAND (SM), fine to medium - extremely
dense - moist o
>60 blows 6-12" at 5.5' T
PA FiLL - Silty GRAVEL (GM), mostly pebble gravel -moist- | _ e
grayish - angular rock fragments - grades tan, brown ‘ 1=
10.0 "FILL - Mine spent ore - well graded sand sized (SW) - 7
3 [ss -J_ medium dense - dry - burgundy and white 16'\
11.6 : : B Il P
FILL - Calcines - sand and silt sized (SM) - moist i f
PA ' !
14.0 . [
FILL - Spent ore - well graded SAND (SW) - medium :
1510 ' dense - moist - burgundy and trace white 12
4 |SS J_ 16.0 ) &
FILL: Calcines - sand and silt sized (SM) - wet ‘ ) B _ ®
PA 185 ' Y
‘ FILL - -Silty GRAVEL (GM), Cobbles - moist - light brown ! N
00 0.0 With 4.0" layer stained yellow ~.
FILL - Calcine tailings - sand and silt sized (GM) -
5 (88| extremely dense - wet
- ®
PA xJ23.5
: 879 ALLUVIUM - Sitty GRAVEL (GM) - angular to
F 4 subrounded cobbles up to 5" diameter - extremely dense
] - wet - flowing 25.0'-27.0' thenincreasing clay down to
6 |SS 30.0' - wet at 30.0' but not flowing
PA| | DY
F /,2130.0
7 |ss 5 d ALLUVIUM - Silty GRAVEL (GM) - angular to
J1.0 I /()-/31 0 subrounded cobbles up to 5" diameter - wet - increasing
clay down to 31.0' - wet at 31.0' but not flowing (GM)
End of Boring
Boring logged by: L. Beem
Casing: 7.0" 1.D. Sonic

The stratification fines represent the approximate boundary lines between soil types: in situ, the transition may be.gradual.

NORTHING BORING STARTED AECOM OFFICE
1389466 1012111 Denver

EASTING BORING COMPLETED ENTERED BY SHEET.NO. OF
2267869 1012111 SJH 1 1

WL RIG/IFOREMAN APP'D BY AECOM.JOB NO.
21.0'WD - SONIC C600/ EED 60157757

?5560/1 b

A&

= 1002
~. > "
®

>80/12"



AECOMLOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOG OF BORING NUMBER ADF/R2
Atlantic Richfield Company ’
- .
A2COM PROJECT NAME ARCHITECT-ENGINEER )
Rico-Argentine Site - OU01 ) Drilling Company: Boart Longyear
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
. TONSIFT
2 3 4 5
€ w PLASTIC A . WATER LQuID
_E |Z LIMIT % CONTENT%.  LIMIT%
E 8] fw|& DESCRIPTION OF MATERIAL 3 X————————A
¥ 2| pedpe 1
£ 22|k |alz 3 1 20 30 40 50
G @l |y lule 3
a a z|a g8 e 5 : STANDARD
% | % |5|2[ SURFACE ELEVATION' +8,842.7 Feet 3 q ®  PENETRATION BLOWS/(T)
FILL - Silty GRAVEL (GM), pea gravel size and stained -
s8 45 moist - black
FILL - Sandy SILT (SM), coarse sand size fragments of hd
] - (hermosa - moist - black with red
PA. FILL - Silty CLAY (CL/CH) with some Pebble-Cobble
fragments and Gravel - moist - brown - liner in core at : :
4.5 3 0', rubber o 58/12
FILL - Calcines (SM) 4.5-7.5' - calcines increasing clay
2 (ssf| with-depth trace fine gravel - extremely dense I:
= 7.5 ’ » L i
R0 FILL - WOOD debris mixed with Silt and trace Clay - f
PA 8o p  decomposition odor ' ' !
X' FILL - Well graded SAND (SW), medium to coarse - wet - Pt
10.0 10.0\ to saturated 4 -
3 |ss FILL - Silty GRAVEL (GM) angular gravel - extremely R
- dense - saturated | e o/
FILL - Silty GRAVEL (GM), trace Clay; increasing Clay /-
down - angular and subrounded cobble up to 7" in 2
PA diameter - wet /
14.5 ' e
150 Wi FILL - Well graded GRAVEL (GW), with fine to coarse Q?"’
"4 |ss Sand - angular-and subrounded 1-2" minus - dense - 3
saturated - wire and piece of timber \
17.0 - :
ALLUVIUM - Silty GRAVEL (GM) with trace Clay - mostly ]
PA subrounded cobbles up to 5" in diameter - extremely i N
dense - wet not saturated \
20 \ 25006
5 |ss Well graded GRAVEL (GM) with fine to coarse Sand - ’ 50/6"
subrounded cobbles up to 6" diameter- saturaled <S
25.U Increasing Siit to 28.0
PA
d ‘Silty GRAVEL (GM) with fine to coarse Sand - angular
P A and subrounded cobbles up to 5" diameter - wet
/4 A30.0 :
End of Boring
Backfilled with bentonite chips-ta gravel surface (8 bags)
Hole caved below 20.0'
Boring logged by: L. Beem
i Casing: 7.0"1.D. Sonic
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
NORTHING : BORING STARTED AECOM OFFICE
1389765 _ 1012111 : Denver
EASTING BORING COMPLETED ) | enTERED BY SHEET NO. OF
2267877 - ’ 10/2111 SJH , 1 1
WL RIG/FOREMAN APPD BY AECOM JOB NO.
7.0' WD - SONIC €600/ EED 60157757



CLIENT . . LOG OF BORING NUMBER  AT-2
- Atlantic Richfield Company '
ASCOM PROJECT NAME ' ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION O gggglrgilyso COMPRESSIVE STRENGTH
1 2 3 4 5
£ w PLASTIC: WATER LIQUID
= g LIMIT % CONTENT % LIMIT %
£ o] |jwle DESCRIPTION OF MATERIAL : X @
= = o . [} . . E
g 2127 |af% z 0 20 30 40 50
O N e 1 &
6 m|g|lz|z|g Sk STANDARD
S N
% | 2 |3|®[ sURFACE ELEVATION +8,866.2 Feet Zq ®  PENETRATION BLOWS/FT)
9” Talus slope wash, colluvium, boulders up to 8.0
diameter visible on surface )
.U
100
’,\;S 13.0
VOID - Drill stem advanced with no down pressure
150
16.0
2 Colluvium
19.0 :
200 Encountered tunnel at 19:0' at a 32 degree angle boring.
* Drili stem advanced under very little down pressure.
250 25.0
Encountered railroad rail, tie and ballast rock-from
26.5 25.0-26.5' in core barrel --Possible Bedrock
Trip out change to HQ core.
‘Continue-as rock log-below 25.0".
30,0
350

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BOR‘NG‘STARTE[; ) AECOM OFFICE
1389126 ' Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. . QF
2268406 . KKB 1 1
WL ) RIG/FOREMAN APFD BY AECOM JOB NO.
: I : 60157757




AECOM CORELOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT

Atlantic Richfield Company

[OG OF BORING NUMBER _ AT-2

A=COM

PROJECT NAME

Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

35

End of boring at 35.0' (drilled at 32
degrees horizontal)

Core logged by : L. Beem

T.0. Casing.EL. 8866.21

SITE LOCATION SURFACE ELEVATION  +8,866.2 Feet
E, ’ DRILLING . LITHOLOGY DISCONTINUITY
E 5 TP - ® > 7]
= [ =0 b —| 7]
E % B E e ) 82| & © ¥ o i
L Wlole=| ¥ < E] VISUAL DESCRIPTION AND REMARKS 282 ¢ ] 2 z w I
o B|Z2|2Zk)| & - i . cog| = o w x 3 = o Q
z|lzz| 3|93 T I T I - O
¥ |02 | & 4 5} Ekal- & g | & < =z < 7] -4
G Rock core log continued from soil :
i boring log at 25.0
3
x 25
% Encountered railroad rail, tie and
2 26.5 pallast rock in core barrel
Bedrock or rock present from
26.5-35.0', Latite porphyry (intrusive
rock) )
[30.0° g No significant recovery
p .
=
4

The stratification lines.represent the approximate boundary lines between soil types:- in situ, the transition may be gradual.

NORTHING | BORING STARTED AECOM OFFICE
. 1389126 . Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268406 KKB 1 1
WL (DEPTH) RIG/FOREMAN APPD BY AECOM JOB NO.
60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13M1

CLIENT [LOG OF BORINGNUMBER  BAH-01
- : Atlantic Richfield Company
MCOM PROJECT NAME AARCHITE(_:T-'ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION . UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.?
1 2 3 4 5
£ w PLASTIC WATER LIQuID
% e LIMIT% . CONTENT%  LIMIT%
E ol lel5 DESCRIPTION OF MATERIAL g X————®——=—A
£ 3|2 r [B|% ’ z . 10 20 30 4 50
Bomly |y |ule 8
{3 | % % 3 Ea ® SENETRATION BLOWSIFT
% | 5 [3|%[ SURFACE ELEVATION +8,912.6 Feet X T oy NETSTION SLOWSKET)
] %‘ ! Cobbles; silt, sand - drilling mud: brown-red brown
:;/::; ~ Angle boring at 13 degrees from horizontal
o
5.0 47
-l:‘ .
Lyl
10.0 .
Easy drilling - drill mud brown
15.0 d
.:.‘ 3 17.0 )
U Cobbles, boulders - drill mud brown with muitipie rock
. o (3% type fragments i
i P> o
20,0 £ D"C
1
D, o
bQJ
1o 09(
e s}
25,0 T OS
Y .9
o O
bQ( :
1o Oo Easy drilling - drill mud brown with red ss; gray Is and
), ()< others.
6Q
300 ~N\]30.0
OC Boulder
PO
Y
s -
350 fz °L Cobbles, boulders - easy drill - drill mud brown
q
o0
LbO
o °< Moderate drill - drifl mud brown
D> o
O
2001 | _ | | fo[\°]a00
... continued-
The stratification lines represent the approximate boundary lines between soil types: in'situ, the transition may be gradual. AECOM JOBGN§‘57757 SHEET NO. 1 OF 4




CLIENT . (OG OF BORING NUMBER ~ BAH-01
Richfi ' '
";CO M Atlantic thleld Company
A_ PROJECT NAME | ARCHITECT-ENGINEER
_ Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION . I O %ﬁ(s)lh:_t;lyso COMPRESSIVE STRENGTH
1 2 3 4 5.
E N PLASTIC WATER LiQuip
5 ) Lz) "LIMIT % CONTENY % LIMIT %
£ 2,1k el DESCRIPTION OF MATERIAL g X————@————A
E £|Z|E o 'z 10 20 30 40 50
R I B B ] ¥ -
o % % % 8 e 5 ® STANDARD
3 | S |3|®| SURFACE ELEVATION 48,9126 Feet (Continued) | 3 9 O pENETRATION BLOWSIFT)
’N 41.0 Boulder - moderate drill - drill mud brown : ’
o~ ] Cobbles, boulders
ncc'
D, o]
bQ
o o
450 D5
- bQQ
o o
q
29 D
bQ
] 0"’ <
50,0 ' ~160.0

/ Boulder --drill mud brown-red brown - multiple rock
fragment types-

D ~r153.0

p™~T U] Cobbles, boulders - easy drill

550 D nJ55.0

)m(' 560 Boulder

p~ Cobbles, boulders - easy drill

o0 e deo.0

Boulder --drill mud brown - multiple rock fragment types

bC64.0

b OK Cobbles, boulders
; 0 4 Lost circulation at 65.0'

O d Easy drill - some cobbles

750 T >6<

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

... continued

4

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBGNOQ"57757 l SHEET NO. 2 OF




ST TLOG OF BORING NUMBER _ BAH-01

- Atlantic Richfield Company
AﬁCOM PROJECT NAME _ ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION : O UNCONF|2NED COMPRESSIVE'STRENGTH

TONS/FT.
1 2 3 4 5

PLASTIC WATER LIQUID
LIMIT % CONTENT % UMIT% .
X————@————-A

DESCRIPTION OF MATERIAL
o ' 0 20 30 40 50

DEPTH(FT)
ELEVATION(FT)

STANDARD

SAMPLE NO.
SAMPLE TYPE
SAMPLE DISTANCE
RECOVERY

UNIT DRY WT,
LBS.FT.?

® PENETRATION BLOWS/(FT}
40 50

‘SURFACE ELEVATION +8,912.6 Feet (Continued) b 4

DY ok Cobbles, boulders
0
o D

—85:0 1 o185.0

Hard boulder - drill mud brown-red brown - multiple rock
type fragments : .

D ~/lss.0

p U Cobbles, boulders - moderate drilling

O
°M

]
)
A

0
o

°

e ©O

o

o
o

0

a
‘7,(\2(1

0

S0

A=

0

Circulation 100.0-104.0' - drill mud brown-red brown

>

0

o
O
el UalINls

o ©

o

o~
<

Relatively easy drilling

0
°M

G

O
o4

o &

Q
Nia!

A\ 4

0

1100

o &

@

\> 4

0

a ©

o

[N}
Ay

)

0

110U

@

QA-onoAnnOAano

a°O°

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11
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. . . continued

The stratification lines represent the approximate boundary lines between soil types: in situ, the.transition may be gradual. | AECOM JOBGNOC%>57757 SHEET NO. 3 OF 4




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT
Atlantic Richfield Company

LOG OF BORINGNUMBER  BAH-01

A=COM

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drllllng Company: Boart Longyear

SITEILOCATION O ggﬁgﬁ;mso COMPRESSIVE STRENGTH
2 4 5
o w PLASTIC WATER LIQuID
¢ o _ LIMIT % CONTENT % LIMIT %
£ ¢ o e g DESCRIPTION OF MATERIAL § X————@————-A
£ 2|2|F [alz z. 10 .20 30 40 SO
I B e 1 &y -
2| %53 ta ® géﬁ:?é:%m BLOWS/(FT,
% | 2 | 5|2/ SURFACE ELEVATION +8.9126 Feet (Continued) | % & o 20 ETSATION BLOWSKET)
D\ék Cabbles, boulders - moderate drilling .
a a
<
P ©
6O
O g124.0 :
Boulder - circulation restored - drill mud brown-red brown
10,0 NBO( - multiple rock types in mud
" Pizro
. a\éoL Cobbles, boulders - easy drilling
y 2 4
A
130.0] b9
Q9
4
0
L0
3 JO¥
Dooo
1350 i G"C
q
o 0]
Q1370
f Boulder - circulation retums drill mud brown-red brown -
LAt poc multiple rock types in‘mud
8 |
PO
)
1450 D( 145.0
: N Drill mud changed to gray-green - mineralogy appears
)"»6°< 147.0 consistent with latite, no other rock fragments present. ,
P N . :
Drill mast and front of rig lift off the ground, driller backed
off down pressure, rig sets back to original focation.
Driller notes possible bedrock at 147.0". Drill mud
appears to contain latite fragments, no others. Drilled
about-6.0" into rock
Remove drill string 10/31/2011 (broken roller bit)
Replace HWT with core bit and redrill to 147.0"
155.07 Over burden logged by L. Beem.
Continued as rock core log below 147.0'.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING - BORING STARTED AECOM OFFICE
1388951 10/2611 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268365 1119111 SUH 4 4
WL RIGFOREMAN APP'D BY AECOM JOB-NO.
EED 60157757




CLIENT

LOG OF BORING NUMBER ~ BAH-01

a- Atlantic Richfield Company
AﬁCOM PROJECT NAME

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

SITE LOCATION

Rico-Argentine Site - OU01

SURFACE ELEVATION  +8,912.6 Feet

DRILLING

LITHOLOGY

DISCONTINUITY

DEPTH(FT)
ELEVATION(FT)

CORING TIME,
MIN/FT (AVG)
RECOVERY, %
RQD, %

GRAPHIC

VISUAL DESCRIPTION AND REMARKS

FRACTURE
FREQUENCY
(BREAK/FT)
DEPTH, FT
OIP, DEG
APERTURE
INFILL
AMOUNT
SHAPE

TYPE

ROUGHNESS

Run No. JRUN NO.

147

Rock core log continued from soil
boring log at 147.0

Run No.

163

Cored to 153.0' - recovered few
rock fragments of colluvial material.
Switch back to HWT casing. No
drill fluid return.

160

Fragments of sandstone, shale and
latite porphyry (Colluvium)

156.0' - Fluid returns - medium
green gray

37 | 20

Run No.

.|163

Run No.

1/9.U

Fragments of greenstone, quartz
vein, sandstone (Colluvium) - hard
- largest clast 0.8' - switch-to HQ3 to
sample/drilt through block - angle of
rods 15 degrees - core barrel stuck
tripped drill-string

62 | 32.

Run No.

178

Variable hard and soft drilling -
advanced HWT casing with shoe bit
- medium brown drill fluid returns

174.0' - Add 10.0' feet of casing -
reem/no sample

177.0' - Quartzite, light gray,
unfractured, hard, strong - possible
boulder )

177.17" - Drilling hard - retum fluids
change color to dark gray - switch to
coring -

Fines (matrix) wash out during
drilling - cored 178.0-183.0' --hard

183 and soft zones - returns varied light

gray (hard drilling) to dark dirty

.. . continued

by

The stratification lines represent the : pp
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ilfrock types: in situ, the transition may-be gradual., 60157757
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AECOM CORELOG 60157757.GPJ FS. DATATEMPLATE.GDT 1él1 3/11

A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER  BAH-01

PROJECT NAME

ARCHITECT-ENGINEER )
Drilling Company: Boart Longyear

SITE LOCATION

Rico-Argentine Site - OU01

SURFACE ELEVATION +8,912.6 Feet

DRILLING LITHOLOGY

DISCONTINUITY

DEPTH(FT)
ELEVATION(FT)

CORING TIME,
MIN/FT (AVG)

RECOVERY, %

RQD, %
GRAPHIC

VISUAL DESCR.IPTION AND REMARKS

FRACTURE:
FREQUENCY
(BREAK/FT)
DEPTH, FT
DIP, DEG
APERTURE
INFILL
AMOUNT

TYPE

SHAPE

ROUGHNESS

:

\ brown (soft drilling)
; oft” smooth drilling no

Run No. Run No.|RUN NO.

{188 cuttings/fiuid return - trip

colluvium, no retumns
o8

switch to HQ3 core

HQ rods

advance HWT casing through
185.42' - Drilling becomes hard,

Run No.

fine grained

80 | 40

Run No. -

grades to s.s.

: 138 < Sandstone, light green gray,
““massive; hard, moderately strong,

189.17' - Dark gray siltstone, closely .
fractured, moderately hard, weak,

fractured

41 | 12

string

Medium dark gray limestone closely

Drill/core to 193.0" and pull drilt

Sandsfone and siltsione

Run No.

78 | 20

with

medium brown sandy clay matrix -
o Vvariable hard to soft drilling - most
fines (matrix) washing out
193.42' - Drilling becomes variably
hard, soft zones encountered
198-58' - Latite porphyry - light
green gray, medium grained with
pyrite stringers to veinlets

205 No.circulation

Run No.

VALA

7% [ 0
0.25"

Run No.

210U

09.5:
1 fractured.

Wash out from 200.0-202.33'
202.33' - Latite porphyry, medium
bluish gray (5B 5/1), hard,
moderately strong with feldspars to

04.5' - Shale, medium to dark gray
3.5), hard, weak, closely

|

82 | 20

siltstone

Colluvium consists of mixture of
sandstone, shale, arkose with red

range from-0.4'-D.5"

Fine grained matrix wash out - clast

Run No.

2LU.U

67 0

+1220.5214.5' - Small fault zone

Run No.

Closely:fractured -

Possible bedrock at 215.

Altered sandsfone - medium
greenish gray, fine grained, with
apparent relic beds or cross bed at
25 degrees to axis of core -
moderately fractured, moderately
hard, weak with pyrite and quartz
along fracture surfaces (up to 0.25")

o

77 0

XXX X X X
kx % % % %% x

... continued

- 4 4

the-approxil bound:

The stratification lines repi

y lines

e o - AECOM JOB NO.
types: in situ, the transition may be gradua. [ 60157757
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A=COM

CLIENT
Atlantic Richfield Company

LOG OF'BORING NUMBER BAH-01

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER .
Drilling Company: Boart Longyear

SITE LOCATION

SURFACE ELEVATION +8,912.6 Feet

DRILLING LITHOLOGY

DISCONTINUITY

ELEVATION(FT)

DEPTH(FT)

CORING TIME,
MIN/FT (AVG)

RUN NO.

VISUAL DESCRIPTION AND REMARKS

RECOVERY, %
RQD, %
GRAPHIC

FRACTURE
FREQUENCY
(BREAK/FT)
DEPTH, FT
DiP, DEG
APERTURE
INFILL
AMOUNT
SHAPE

TYPE

ROUGHNESS

Run No.

224 2%near zone - siltstone dark green
; gray, closely fractured with light
.gray gouge along fractures.

Loss circulation, core blocked, stop
trip at 220.5' - switch back to 5.0
core barre! for recovery

Good circulation through 5.0' run -

100 | 38

Run No.

NQ rods at 15.5 to horizontal.
degrees at surface

THX X X % X X X X X X X
2] e % 3¢ % 3% % X XXX

SR

s
[¥]
S

N

_Siltstone, medium dark gray (N3.5),
hydrothermally alt., finely dissim..
pyrite, closely fractured with quartz

' veins and veinlets 0.063-.125",

341 0

230U

Run No.

moderately hard, weak to
5.2moderate;y strong.

Quartz vein, white to light gray
(N9-N7), with vugs
Last circulation

96 0

Run N_o.

intensely fractured

Shear zone with fault gouge, [

240 Sandstonersiltstone, medium dark

o gray (N4/5), sandstone very fine

20 0 grained grades at 238.0' to
siltstone, closely fractured,

moderately hard, weak with pockets

of pyrite and quartz to 0.25"

Run No.

240.0-252.0' - VOID - pushed rods
‘with no resistance except for
apparent slough zone when lowered
rods to 244.0' to advance another
5.0". Pushed back through void from
246.0-252.0'. Assume one
continuous void (St. Louis Tunnel)

Run No.

252

295 U

Run No.

200U

Drill. stem appeared to be following
tunnel; at risk of losing core barrel
terminated drilling hole after 12.0" of
void.

The stratification lines represent the-approximate boundary lines between soil types: in'situ, the transition may be gradual.

NORTHING*

BORING:STARTED

AECOM OFFICE

1388951 - 10/26/11 Denver
EASTING : BORING COMPLETED ENTERED BY. SHEET NO. OF
2268365 1119111 SJH = | 3 3
WL (DEPTH) RIG/FOREMAN APP'DBY .. AECOM JOB NO.
. EED 60157757
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CLIENT i LOG OF BORING NUMBER _ ED-1
Atlantic Richfield Company
e
A—wCOM PROJECT NAME ) ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION | < UNCONFINED COMPRESSIVE STRENGTH
. : TONS/FT.? .
1.2 3 4 5
£ w PLASTIC WATER LIQUID
% 2 LUMIT%  CONTENT%  UMIT%
E 2| |¢g|s DESCRIPTION OF MATERIAL 3 $————®————A
E 512118z
£ S|z ol > . 10 20 30 40 50
R e ] il
8 d o o ] " STANDARD
d s W
2 | 3 |Z|%[ SURFACE ELEVATION +8785.0 Feet 3 ®  TENETRATION BLOWSIET)
FILL - Clayey Sandy GRAVEL (GC) - approximately 40% B A
gravel and larger, 40% sand and 20% fines - mostly
GB subangular to angular gravel - fines moderately plastic -
dark brown 5YR 3/3 - dry to 6.0" and then moist - dense. - . 9
to very dense ® } qﬂ
1 |GB{[ : ».\‘
cel ¥ X Black ORGANIC (OL) layer at 4.0' with decayed roots N N
5.0 and organic.smell 24
- \Becomes wet at 4.5' : Y
2 |GB N ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW-GM) -
T % approximately 60% gravel and larger, 30% sand and
1GB 4 10% fines - subrounded to rounded gravel - extremely
o dense to medium dense - fines non-plastic - brown 10YR
3 |GB () 4/3 .
Note: Alluvium contact set at 5.0' instead of 4.0' due to i e
GB L. .angularity of particle and nature of fines, however, 4.0' is e
A where alluvium "should” be based on height of dike and ] 38
organic layer. . ' @
4 (GB . Grades to Clayey Gravelly SAND (SC) at 10.0' with some ,-'
subangular to angular particles - approximately 35% ® E
L/ gravel, 40% sand and 25% fines . 1
' i
GB| /
®. h
. » I'
15.0 . : po
) Grades to Sandy GRAVEL (GW) at 15.0' - predom. _/G
5 |GB b rounded to subrounded with some subangular a
L] : * ’ /'
A _ S
. 5.0" heave in casing - -adding water to casing at 17.5' 7
GB ‘ ; » ;
@195 s
ol ALLUVIUM - Silty fine SAND (SM) - non-plastic fines - . Q;’ ™
6 lce loose to medium dense - reddish brown SYR 4/4 \
\ \
\
\
\
\ \
GB \ \
. oL ] \
- Grades 1o dark yellowish brown 10YR 4/6 at 24.5' 651 *
7 |cB : T
! |
g I I
128.0 . : !
GB ALLUVIUM - Silty fine SAND (SM) - low-plasticity fines - |
i " loose to medium dense - dark yellowish brown 10YR 4/6 1
b |
———————————————————————————————— & —— 1| ——F——T——
... continued
The stratification lines represent the approximate b y lines soil'types: in‘situ, the transition may be gradual: AECOM JOBG%C‘)'-57757 SHEET NO. 1 OF 4




"CLIENT LOG OF BORING NUMBER  ED-1

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

- Atlantic Richfield Company »
A:'iCOM PROJECT NAME ARCHITECT-ENGINEER
) - Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION : _O_ UNCONFINED COMPRESSIVE STRENGTH
’ T?NSIFT; 4 5
E w PLASTIC WATER Liquip
b F ‘z’ LIMIT % CONTENT % LIMIT %
E S| . l¥l5 DESCRIPTION OF MATERIAL : X ———— @———— A
T 2|21 |8z s
’u_. |.>u ﬁ u:uo.l'ﬁ E"~ 10 20 . 30 40 50
8 3|22 Sk STANDARD
S
% | % |3|2] SURFACE ELEVATION +8,785.0 Feet (Continued) | 3 3 ® 2§NET§$‘",°N4%L°WS§§“
BRE ALLUVIUM:- Silty fine SAND (SM) - low-plasticity fines - ‘
8 |GB loose to medium dense - dark yellowish brown 10YR 4/6 |
Sample 8: Inadvertently disposed of sample 1
GB |
|
|
|
GB 1
|
®
|
GB :
|
I
i |
GB I
|
40,0 *
8 ,'
|
|
I
GB "
- *
|
GB |
|
!
|
f
GB |
50.0 °
|
GB :
I
i
I
GB |
|
8 |
|
|
I
GB :
... continued ‘

The stratification lines represent the approximate boundary lines.between soil types: in situ, the transition may be gradual. AECOM JOBG"‘OC%-57.,57 | SHEET NO. 2 OF 4
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CLIENT LOG OF BORING NUMBER  ED-1
Atlantic Richfield Company .
A:':C OM [Frowcriave ARCHITECT-ENGINEER _
. Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION ] UNCONFINED COMPRESSIVE STRENGTH
TONSIFT
2 3 4 5
£ ug PLASTIC WATER LIQUID
¥ g LIMIT % CONTENT % LIMIT %
E 25185 DESCRIPTION OF MATERIAL 5 X————@———=A
£ sz E EE : - 1 20 30 40 50
8 a éj & oy 8 Sk STANDARD
! S v
HEREHE SURFACE ELEVATION 48,7850 Fee! (Contintied) | 3 2 ®  JENETRATION BLOWS/FT)
: ALLUVIUM - Silty fine SAND (SM) - low-plasticity fines - ¢
loose to medium dense - dark yellowish brown 10YR 4/6 [
Driller reports loss of sample from casing - switching to !
"flap bit" |
Noticeably finer, higher silt content possibly some clay |
fines, slightly more plastic : :
P
|
| 65,0 GB |
|
|
o
|
1.
|
|
|
Becomes reddish brown 7YR 4/4 *
GB Transitions back to typical.28.0—60.0' material :
|
!
|
GB ||
75.0 ‘
GB
GB
GB
GB
GB
900 | | | kLo
. . continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. I AECOM'JOBSNO(%57757 SHEET NO. 3 OF 4
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CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER ED-1

A=COM

PROJECT NAME

ARCHITECT-ENGINEER
 Drilling Company: Boart Longyear

SITE LOCATION

Rico-Argentine Site - OU01

_O_ UNCONFINED COMPRESSIVE'STRENGTH

TONS/FT?
1 2 3 4 5
£ w PLASTIC WATER LQuio
s Q LIMIT % CONTENT % LIMIT %
£ i : ————————-A
iy ,9_ 5 il I DESCRIPTION OF MATERIAL . £
T 2|z|¢|al& s 10 20 30 40 50
% E ‘ é tg :g % . § g STANDARD -
% | £ |5|®] SURFACE ELEVATION +8,785.0 Feet (Continued) |.5 = ®  ZENETRATION BLOWSAFT)
§777.7 Becomes firmer (soft) (SM-SC), higher clay content,
A24191.0 slightly more plastic - thinly laminated layers (approx.
7 \1/8" to 1/4") - dark bluish gray
/ ALLUVIUM - Sandy Silty CLAY (CL) - 40% sand -
GB / moderately plastic - soft - reddish brown 5YR 4/4 - moist
/
GB
fo0.0] |CB /,100.0

End of Boring

Backfilled with bentonite (22 bags)
Boring logged by: A. Jewell
Casing: 5.5" |.D. )

Automatic hammer used for standard penetration tests

The stratification lines represent the approximate bouhdary lines between sail types: in situ, the transition may be gradual.

NORTHING BORING STARTED AECOM OFFICE .
1386848 9/27111 Denver
EASTING .BORING COMPLETED ENTERED BY SHEET NO. OF
2267956 9128111 SJH 4 4
WL RIG/IFOREMAN APP'D'BY AECOM JOB NO.
45 MINI-SONIC C100/D. Cerventes EED 60157757
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A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER

ED-2

PROJECT NAME

ARCHITECT-ENGINEER

Rico-Argentine Site - OU01

Drilling Company: Boart Longyear

S.T‘E LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
) TONS/FT.? . )
: 1 2 37 4 [
£ w PLASTIC  WATER LIQuID
& 12 } COLIMIT % CONTENT % LIMIT %
E 2| . |gls DESCRIPTION OF MATERIAL ' X————@————A
¥ Lig|z|8lz S
E S|z Ei S;ﬁ . Ze. 10 20 30 40 50
8 mlz|zlz|3 . o E STANDARD
% | 3 |3|2| SURFACE ELEVATION +8,790.7 Feet : 28] O PENETRATOON BLOWSKT)
FILL - Clayey Silty Sandy GRAVEL (GW) with cobbles up T® =
GB to 4.0" or greater - subangular to-angular - approximately
60% gravel or larger, 30% sand and 10% fines - medium
dense - dark brown 7.5YR 3/5 - dry to moist Q?Z
1 [GB B
. \
P 4.5 . W
WEEK: Organic Cobbly Gravelly Silty SAND (SM-GM) - Py A—b
2 |eB v moderately plastic fines - subrounded to subangular - T~
’ gravel and cobbles - decayed roots - organic.smeil:- i .
GB [ medium dense - moist Tl 70
* Silty Sandy GRAVEL (GM-GP) and Cobbles - organic e
3 |cB content from 5.0-7.0' - approximately 50%.gravel and
cobbles, 30% sand and 20% fines. - gravel and cobbles
GB subrounded to subangular up to 4.0" - fines moderately 78
100 plastic - very dense - wet (GM-GP) ) ®
4 lGB . -Significant reduction in fines content (approx. 5%)-at 7.5' |
’ (GW) i
i V Reduction in cobble content II
GB |
1
84/9"
150 ‘ ‘ 8
6 (GB||]| B2 11 P
” Change in color to dark yellowish brown 10YR 4/4 ‘\ | .-~ . r
\ L
GB|. V..~
AT
0.0 20.0 No heave reported but sample recovery in core barrel is a.1 &
\difficult haY
2 7 |GB ALLUVIUM - Siity fine SAND (SM) - non plastic - dark )
yellowish brown 10YR 4/4 - loose to medium dense - wet N
GB Some coarse subangular to subrounded sand -at 20.0' ‘}§3 :
i Changes to dark reddish brown 5YR 4/3 at 22.0 Rad}
8 |GB Subrounded to well rounded gravels up to 1.0" (<15%) at /s
22.5' 4
GB é
9 [GBf :
R
'!
GB I
. 1
J0.0 5
. ®
10 [GB]
315
End of Boring
Backfilled with bentonite (9.bags)
Boring logged by: A. Jewell
Casing: 5.5"I.D. )
Automatic hammer used for standard penetration tests
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
NORTHING BORING STARTED AECOM OFFICE
1387046 " o281 Denver
[EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2267985 9/28/11 SJH 1 ]
WL ) RIG/FOREMAN APP'D.BY AECOM JOB NO. -
5.0' MINI-SONIC C100/D. Cerventes £ 60157757



I CLIENT _ TLOG OF BORING NUMBER  ED-3
- Atlantic Richfield Company »
A:COM PROJECT NAME ARCHITECT-ENGINEER
, Rico-Argentine Site - OU01 Drilling Company Boart Longyear
| SITE LOCATION (- UNCONFINED COMPRESSIVE'STRENGTH
TONSIFT
2 4 3
£ Juw PLASTIC WATER LIQUID
% 19 LIMIT % CONTENT % LIMIT %
E of (¢S DESCRIPTION OF MATERIAL g X————@————A
1¥ %1¢ b 24 P -
E $|=2 Ola > 10 26 30 40 50
R IR E1 0 EE '
o o % % % 8 E o ® STANDARD -
2 | 5 |5[®] sURFACE ELEVATION +8.796.7 Feet Zg o 2p NETEATION BLOWSIET)
. FILL - Silty Sandy Cobbly GRAVEL (GW) - approximately
GB: 50% gravel and above, 40% sand and 10% fines -
cobbles to 4.0" - subangular to angular - dark reddish
¢ brown 10YR 4/3 - very loose --slightly moist 3
: 1 e XXdq 5 Lransitions to <5% cobbles, 40% grave!, 40% sand and @ .
‘ 20% fines at 2.0’ - subrounded to subangular - dark B
GB \reddlsh brown 5YR 2.5/2 - moist (GM) : A®
FILL - Organic fine Sandy SILT (OL) - roots (decayed), é
2 |GB: wood debris (<1") possibly milled wood - scattered .
angular gravel - moderately plastic - black - very loose - N
GB| ] X7 5 moist to wet N\ 14
7= - At 5.5' cobbles, angular gravel, clumps of similar material BTN &
3 |GB as 0.0-1.5' ‘ Sl +7
6.5-7.5' - Significant increase in medium to coarse , ~.7
100 . 10.0 | @ngular sand content; becomes Silty Organic SAND Pid I~.
- GB. By (SM), scattered angular gravels up to 2.0", decayed plant » < 62
o\ fibers < ~
4 |GB DCDD ALLUVIAL OVERBANK - Organic Sandy SILT (ML-OL) - ® @
D q scattered coarse sand - moderately plastic - organic i
oY smell-- black - medium dense - wet :
GB ) 3 ttempted to push sheiby tube at 10.0°, but bent !
' ca Q ALLUVIUM - Silty Sandy Cobbly GRAVEL (GM-GC) - Eo
150 P Ne approximately 50% gravel and above, 40% sand and 10 ®
5 |GB >° g % fines - fines moderately plastic - cobbles to 4.0" - B
qp subrounded to subangular - very dense very dark gray ) . /
GB bP|d Sample 4: No recovery s
o\ 117.5  Approximately 20% fines and dark brown 7.5YR 3/2 from ;?
. 12.5-15.0' -
6 |c8 Transitions to Gravelly SAND (SW) - approximately 40% ,-"
gravel, 50% sand and 10% fines - dark yellowish brown ’
200 10YR 4/4 - probable mix with unit below o
ALLUVIUM - Silty fine SAND (SM) - non-plastic - ) 1~
: scattered subrounded to rounded gravel - significant e
GB more gravel content that ED-1 or ED-2 - thin layers id
] '4.0-5.0" of up to 50% gravel --gap graded - dark i d
yellowish brown 10YR 4/4 - very dense - wet i
2501 Thin 4.0" medium or silty sand at 17. g.-”
Atiempted shelby tube at 20.0' (bent) Q
7 |GB. Large cobble at 22.5' "5
- 22.5-30.0" - Absence of gravel and cobbles - gray low ?
I 8 |GB. plasticity silty clay around 24.0' mixed W|th silty fine-sand o
= ] - reddish brown 7.5YR 4/3 /
2f : Dark yellowish brown 10YR 4/4 tinges mixed with ,"
¢ GB: primary color from 25.0-27.5' : |
5 25.0 - Driller reports spoon sinking under it's own weight clg . :
9 o |as - run.new sample with the same spoon at 26.5' - .
= 30.0 - Driller reports spoon sinking under it's own weight 4
g T ] - run.new sample with the same spoon at 31.5' ®
=330 10|¢8 133.0 -
g End of Boring
a Backfilled with bentonite (9 bags)
[ Boring logged by: A. Jewell :
P~ Casing: 5.5"L.D.
2
E i The stratification fines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
S| NORTHIN BORING:STARTED AECOM OFFICE :
B|NORTING  43a7383 oRme 9129/11 Denver
8, EASTING BORING COMPLETED_ ENTERED BY SHEET NO. OF
= 2268007 9/29/11 SIJH 1 1
Slwm RIG/FOREMAN APP'D BY AECOM JOB NO.
w 7.5' WD MINI-SONIC C100/D. Cerventes EED 60157757




AECOM LOG' 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT

Atlantic Richfield Company

LOG OF BORING NUMBER

ED-4

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilling. Company: Boart Longyear

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
. - TONS/FT.?
1 2 3 4 5
£ w PLASTIC WATER Lauio
: g LIMIT% - CONTENT % LIMIT %
E ol5ltl5 " DESCRIPTION OF MATERIAL g X————@————A
E 22|25k . Z. 10 20 30 40 50
wony Yyl 5 E
o % % %‘ 8 £ a5 ® STANDARD
‘ % | 5 |5|%[ SURFACE ELEVATION +8,810.2 Feet B T R
FILL - Clayey Silty Sandy Cobbly GRAVEL (GC-GM) - —&- =
GB predom. angular to subangular gravel - approximately
40% gravel, 40% sand and 20% fines - fines moderately
plastic - medium.dense to dense.- dark brown 10YR 3/4 - 21
- slightly moist /®
1 |GB Thin calcine layer at 2.0" 7
Thin calcine layerat 3.0' i
- oB hin calcine layer at 3.0 1]
- ¢ ® &)
2 |GB : o~
GB Y~. 160
3 lce Scattered oxidized waste rock 7.5-9.0' ’ ,~’®
9.0-10.0' - Significant increase in gravel size g~
10.0 cBl -approximately-50% gravel, 40% sand and 10% silt - k /éa
4 lcB cobbles to 3.5" - reddish gray 10YR 5/1 S
G8 Tending toward predom. subrounded gravel 12.0-14.0' - ‘5&4
5 lgB dark reddish brown .
A4 14.0 Rock in tip at 13.25' .
Ge| | |8:--] \Jhin calcine layer at 14.0" S s
- R ALLUVIUM - Silty Sandy GRAVEL (GW)) - approxumately ® X=A Q)
s |leB 60% gravel, 30% sand and 10% silt - subrounded to | T
subangular gravel - medium dense to dense - reddish ] N
brown 5YR 4/3 - wet 1 «
Significant change in fines at 15.0' - approximately 20% I BN
GB clay, 40% sand-and 40% gravel - fines moderate to high | N
) plasticity - cobbles to 4" - moist (GC) i o
. @ |52
. Becoming wet .
7 |GB \ L -
\ PR
A\ /_/.'
a Large §" cobble \ e
G _ ALLUVIUM - fine to medium grained SAND (SP), <5% \,--’
Silt - scattered angutar to well rounded gravel - dark A
250 reddish brown 5YR 4/3 - loose - moist to wet ?5’ < ®
s leB 24.0-25.0": Up to 30% gravel content and coarse sand - I
wet (SW) i
25.0-26.0": No gravel - transitions to silty fine sand with :
<10% silt - yellowish red 5YR 4/6 (SM) !
GB '26.0-30.0": Transitions to <6% silt.fines (SP) |
1
<]
®
9 |GB
315
End of Boring
Backfilled with bentonite (9 bags)
‘Boring logged by: A. Jewell
Casing: 5.5"1.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING STARTED AECOM OFFICE
13876714 . 10/2/11 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268071 10/2/11 SJH 1 1
WL RIGFOREMAI APP'D BY AECOM JOB
14.0' WD MINI-SONIC C100/D. Cerventes EED 60157757




CLIENT - LOG OF BORING NUMBER ED-5
- Atlantic Richfield Company Elevation, Northing and Easting estimated
A—mCOM PROJECT NAME ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE'LOCATION O_;_Jgsg,rgINED COMPRESSIVE STRENGTH
1, 2 '3 4 5
£ w PLASTIC WATER LIQUID
= Q. : LIMIT%  CONTENT % LIMIT %
E 2l5|el5 DESCRIPTION OF MATERIAL S X=—m——@————=A
E % z EBE . % 10 20 30 40 50
g g & g 8 s E STANDARD
= | 5 [5]|%] suRFACE ELEVATION +8,817.3 Feet ER ®  ENETRATION BLOWSIFT)
FILL - Cobbly Clayey Sandy GRAVEL (GC-GM) -
GB approximately 356% gravel and cobbles, 35% sand and
30% clay and silt fines - fines are moderately plastic -
cobbles to 4" - subangular to angular gravel - black 5YR o - 38
‘ 2.5/1 - medium dense to loose - moist @
1|GB Color change to dark reddish brown 2:5YR 3/3 from R
2.5-5.0' :
¥
5.0 G8 Void from-4.5-6.0' feet on southwest side of hole §1,
2 |eB No recovery in core barrel from 5.0-7.5' (hole clean) B
. /
GB 4
> O 4—A
3 |GB “\
Fill appears uncompacted from 8.5-10.0' (voids in matrix) 3
00 ] GB N 18
. s |lca Color change to black 5YR 2.5/1 from 10.0-12.5' A_p
0 Becoming wet e
GB| = Color appears influenced by calcines, no munsell match é\
13.0 from 11.5-13.0' g.
5 |6B||| PEN 4 ALLUVIUM - Gravelly Sandy Organlc SILT (SM-GM) up RN
L1140 15 40% -sand, gravel and cobbles alluvial in nature with e
150 GB -some infiltration from above - decomposed roots - ‘ '~ 33
organic odor - low plasticity - black - wet - 4 A
6 |GB Core sample mixed with upper and lower units in bag. ’
ALLUVIUM-- Silty Sandy Cobbly GRAVEL (GW) - ] /s
approximately 50% gravel and cobbles up to 4.0", 40% :
-sand and 10% non-plastic silt - predom. subrounded to ;
GB well rounded gravel but with angular to subangular L
pieces - reddish black 10R 2.5/1 - dense to loose - wet 1.
200 | <..-."120.0 Significant increase in angular gravel from 15.0-18.0' 7
b 156.0-20.0' - Lost part of the sample - drill went back in to $
7 |GB 5 recover - 3 bags in phota, top bag redrill v
© ALLUVIUM.- Clayey Siity Sandy Cobbly GRAVEL :
3 (GW-GC) - approximately 60% gravel and cobbles:to 4" !
"|eB Q and well graded, 30% sand and 10% low plasticity silty ¥
P, fines - subrounded to well rounded gravel - loose to :
b medium dense - olive brown 2,.5YR 4/4 - wet 1
250 ° 20.0-22.0": Highly plastic clay intermixed - up to 20% ‘2; ¢
8 |cB ). clay - yellowish brown A
\
o A
D .
cB| | L' \
o \
16
Do
9 |GB b ;
315 o IK¥]31.5
. End of Boring |
Backfilled with bentonite (13 bags) -
Boring logged by: A. Jewell
Casing: 5.5"I.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

AECOM IOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

NORTHING BORING STARTED AECOM OFFICE
1388160 10/3111 Denver
EASTING . BORING COMPLETED ENTERED.BY SHEET NO. OF
2267688 101311 SJH 1 1
WL RIG/IFOREMAN APP'D BY AECOM JOB:NO.
- 12.0° MINI-SONIC C100/D. Cerventes EED 60157757

r ED-5

120:6
[



AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT. 12/13/11

A=COM

Rico-Argentine Site - OU01

CLIENT . LOG'OF BORING NUMBER ED-6
Atlantic Richfield Company ' ,
‘PROJECT NAME ARCHITECT-ENGINEER

Drilling Company: Boart Longyear

SITE LOCATION O grgﬁ(s)glym COMPRESSIVE STRENGTH
. 1 2 3 4 5
= w PLASTIC . WATER LiQuip
R E, -1 LIMIT % CONTENT % LIMIT %
E 8lsltl5 DESCRIPTION OF MATERIAL i X————@————A
E | z|Flalx 3. 10 20 30 40 SO
% O a]y jyls & E
1351508 5 ®  PENETRATION BLOWSHFT
S | & |S[2| SURFACE ELEVATION +8786.2 Feet 59 @D 0w o
‘ FILL - Silty Sandy GRAVEL (GW-GM) - approximately =
GB 50% gravel, 35-40% sand and 10-15% silt fines - low
plasticity - subangular to angular gravel - reddish brown
2.5YR 4/4 - medium dense to dense - slightly moist 25
1 {GB
Becomes dark bluish gray “\
B2 ALLUVIUM - Clayey Sandy GRAVEL (GC) - s &
2 |GB approximately 50% gravel, 30% sand and' 20% fines - '-\ '
I fines clayey with moderate to high plasticity - predom. ;
GB rounded to subrounded gravel - very dark gray 5YR 3/1 - Sgo
dense to medium dense - wet :
3 |cGB ;5;;5 7.5-10.0' - Approximately 15% fines. /
10.0 B N §3 '
4 |GB \
V-
\/
A
GB 7\
’ \
15.0 1 \‘
ALLUVIUM - Silty Gravelly SAND (SM) -subrounded to : |
5 |GB angular - approximately 40% sand, 40% gravel and 20% | |
fines - reddish brown 2.5YR 5/3 - medium.dense and : |
loose - saturated 1 |
GB ! N
. \ o
200 ‘Significant decrease in gravel content - approximately : $3 ‘
6 |GB 60% sand, 20% gravel and 20% silt fines - red 2.5YR 5/6 | \
- . 1 \
Increase.in gravel content - approximately 40% sand, f,"
GB 40% gravel and 20% fines ;
Grades to reddish gray 2.5YR 5/1 - approximately 40% \
moderately plastic silt fines, 40% sand and 20% gravel é \
7 (GB \
Grades to reddish brown 2.5YR 5/4.- approximately 65% BEY
GB sand, 20% gravel and 15% silt fines ’ :\
e
: :
8 [GB
31.5
End of Boring
Backfilled with bentonite (9.bags)
Boring logged by: A. Jewell
Casing: 5.5"1.D. )

The-stratification lines represent the approximate boundary lines between soil' types:

in situ, the transition may be gradual.

NORTHING

BORING STARTED

‘| AECOM OFFICE

Denver

1386829 10/4/11
[EASTING o BORING COMPLETED . | ENTERED'BY SHEET NO. OF
i 2268171 10/4111 ‘ SJH 1 1
WL RIG/FOREMAN APP'D BY AECOM JOB'NO.

5.0' WD MiINI-SONIC C100/D. Cerventes EED 60157757 -




A=COM

CLIENT LOG OF BORING NUMBER  MIW-1D
Atlantic Richfield Company

PROJECT NAME ARCHITECTENGINEER

' Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION

AECOM !! 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/41

UNCONFINED COMPRESSIVE STRENGTH
OTONSIFT
3 4 5
= | i, PLASTIC WATER LIQUID
s g . LIMIT % CONTENT %  LIMIT %
E 8t DESCRIPTION OF MATERIAL S Hem e — @ —— A
E u§J z E EE - 0 20 30 40 S0
8 o|&|zlzl8 _ : f E o | SIaoa
% | 5 |5|®2| sURFACE ELEVATION +8,811.0 Feet Zq 2 ;EENET%T'ON BLOWS"FT’
FILL - Clayey Sandy Cobbly GRAVEL (GC) - =
GB approximately <5% cobble, 40% gravel, 40%
X sand and 20% fines - fines moderately plastic- - 10
cobbles to 3.5" or larger - subrounded to
1 |GB | subangular - roots to 5.0' or greater - dark brown :
; 7.5 YR 3/2 - medium dense and loose !
® ®
2 |GB| .
\
GB A4 _ 11
3 lGB | 7.5' - Color changes to brown 7.5YR 4/4 --less id
: cobbles i
100~ GB Plant debris at 9.0' 1
- s loB 10.8 10.0' - Overbank alluvium - sandy - . -
: Black Organic SILT (OL) - organic smell - e v
GB s moderate plasticity - decayed roots =~
i oI ALLUVIUM - Clayey Silty Sandy GRAVEL X9
5 [GB S (GM-GC) with Cobbles to 4.0" - Approximately _
GB f§ 4 50% gravel and cobbles, 25% sand and. 25% 53"
(2.4 : Wiy fines - fines moderately plastic - predom.
6 (GBI} || L'<) subangular to subrounded - black 5YR 2.5/ - '
Y dense to extremely dense It
|
cB| | £ \
200 ':"‘ ) ge
7 |eB} | £ | L
S Il Va
K A Al /
GB 5y 23.0" - Color changes to strong brown 7.5YR 4/6 - ! :
;‘Vj{ gravels become predom. subrounded i 34*
25.0 4 )
- .n ®\ 3
8 |GB [ P of RS
|’: -\_
- 4 - ’ N .
2 '~
‘GB|. rardi '~
300 ;:" ,
9 |GB | ."' Y Possible reduction in gravel size at 30. 5' f ine |
J1.9 - =418 silty.sand ‘
End. of Boring.
Boring logged by: A. Jeweil
Casing: 5.5" I.D.
Boring completed as 2.0" diameter monitoring
well: 0.010" PVC screen 15.0-25.0' with bottom
plug and sand pack 14.0-27.0' - 15.0' SCH 40
PVC riser with ﬂus_,h mounted cover.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

65

NORTHING BORING STARTED AECOM OFFICE :
1387829 9/29/11 Denver
EASTING BORING COMPLETED ENTERED-BY SHEET'NO. OF
2267941 - 9/30/11 SJH 1 1
WL : RIG/FOREMAN " | APPD BY AECOM JOB:NO.
7.0' WD MINI-SONIC C100/D. Cerventes EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

) ] CLIENT . LOG OF BORING NUMBER  MW-1S
- Atlantic Richfield Company
A:COM PROJECT NAME ARCHITECT-ENGINEER
'Rico-Argentine Site - OU01 Drilling Company Boart Longyear
SITE LOCATION - -()- UNCONFINED COMPRESSIVE STRENGTH
‘ . TONS/FT
3. 4 5
i £ w . PLASTIC WATER LQuUID
& Q LIMIT % CONTENT % LIMIT %
E gl iE DESCRIPTION OF MATERIAL g X————@————A
£ %|Z2|F |0 z. 1 20 30 4o 50
O B O Y ] 4 &
= %‘ a % 8 = 5 ® STANDARD
2 | 2 |3|E[ SURFACE ELEVATION +8.8111 Feet R S ppTHETRATION BLOWSAFT)
No logging - No sampling
See MW-1D
5.0
10.0 10.0
Boring completed as 2.0" diameter monitoring
well: 0.010" PVC screen 4.0-9.0' with bottom plug
and sand pack 3.0-10.0' - 4.0' SCH 40 PVC riser
with-flush mounted cover.
i
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
NORTHING BORING STARTED AECOM OFFICE
) 1387827 9/301 1 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2267945 9/30/11 SJH 1 1
WL RIG/FOREMA APP'D BY AECOM JOB NO.
MINI-SONIC C100/D. Cerventes: EED 60157757




A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER _ MIW-2D

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drlllmg Company: Boart Longyear

SITE LOCATION : ' - -()- UNCONFINED COMPRESSIVE STRENGTH
TONSIFT :
3 4 5
E - w ‘ PLASTIC WATER LQuID
.3 g , LIMT%  CONTENT%  LMIT%
S 5 DESCRIPTION OF MATERIAL 5 ¥ ————@————-A
z $|2 £ [o|& :. 10 20 30 40 50
mlz|g g8 . ® STANDARD
% | 5 |52 sURFACE ELEVATION +8,810.4 Feet 2o o ap ETLATION BLOWSKED
FILL, - Embankment - Silty Clayey Sandy o
‘GB " GRAVEL (GM) - approximately 45% gravel, 35%
sand and 20% fines - scattered cobbles up to 4.0"
and larger - predom. subangular to angular gravel ’65
- dark reddish brown 5YR 3/2 - medium dense - :
1 |GB moist _
Calor changes to a mix of dark reddish brown : /
GB 5YR 3/2 fo strong brown 7.5YR 4/6 from 1.0-1.5' ‘%}1
© 1.5-4.5' - Altered waste rock - <10% silt fines -
2 (6B strong brown i
- Dark reddish brown 7.5YR 5/3 from 4.5-9.0 o
GB &5
3 |'GB -
GB Altered waste rock from 9.0-10.0' (similar to N o
0.0 ; 1545) - é
4 loB v Brown 7.5YR 5/3 from 10.0-11.5' '
. 1
el [7}4: ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) - ] ) ‘ba
approximately 5% cobbles, 60% gravel, 25% sand "4 M ®
5 |GB: -and 10% fines - non-plastic fines - angular to N e «
i subrounded gravel - dense to medium dense - -
GB dark reddish brown 7.5 YR 3/3 - wet - 45
15,0 Increasing fines content to approx. 15% and low »
6 |GB plasticity from 12.5-16.0' (GM) 1
Increasing fines content to approx. 25% and low | " . L
plasticity from 15.0-20.0' (GM) L,
GB' : : _/"
S— » §eboo Color change to reddish brown 5YR 4/4 at 19.0 H=uE 1
: ‘ °00°d ALLUVIUM - Silty Gravelly SAND (SW) - =
7IGBL |seosd approximately 50% sand, 45% gravel and 5-10% | ;
0% of silt fines - non-plastic fines - well graded - = . @
02007 ‘subrounded to angular to predom. well rounded - |--H-. 1
GB 500 od yellowish red-5YR 5/6 - medlum dense - wet ‘ l
0% of . ’ . :
00 509 . . - \ i
250 ] o 0 of ) 13
s lca 20004 Possible drop in gravel content ®
26,5 | °2°°d26.5
End of Boring
Boring logged by: A. Jewell
Boring completed as 2.0" diameter monitoring
well: 0.010" PVC screen 13.5-23.5' with bottom
plug and sand pack 12:5-26.5' - 13.5' SCH 40
PVC riser with flush mounted cover.

The stratification lines represent the approximate boundary lines-between sail types: 'in situ, the transition may be gradual.

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

NORTHING . BORING STARTED - AECOM.OFFICE
1387836 10i2111 : Denver
EASTING . BORING COMPLETED . ENTERED BY SHEETNO. . OF .
' 2267756 T 40i2M1 SJH : 1 1
WL RIG/FOREMAN APP'D BY AECOM JOB NO.
11.5' WD MINI-SONIC C100/D. Cerventes EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT

Atlantic Richfield Company

: LOG OF BORING NUMBER

MW-2S

PROJECT NAME:

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
TONSFT.?
| 2 3 4 5
£ w PLASTIC- WATER LIQUID
oz .8 _ LUMIT%  CONTENT%  LIMIT%
E2|l,lelg DESCRIPTION OF MATERIAL £ X————@————-A
E 2|21F 1oz s 10 20 30 40 50
Bom|uwly |y g7 :
6 djlz|glglg 2 ﬁ ® STANDARD ‘
% | % |5|%[ SURFACE ELEVATION +8,810.5 Feet I . gy NETEATION BLOWSAET)
Nologging - No sampling
See MW-2D
5.0 |
10.0 10.0

Boring completed as 2.0" diameter monitoring

well: 0.010" PVC screen 5.0-10.0' with bottom
plug and sand pack 4.0-10.0' - 5.0' SCH 40 PVC
riser with flush mounted cover.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING.STARTED AECOM OFFICE
1387830 1012141 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
. 2267759 1012111 SJH 1 1
WL RIGFOREMAN APP'D BY AECOM.JOB NO.
MINI-SONIC C100/D: Cerventes EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/1341

A=COM

CLIENT LOG OF BORING NUMBER - MW-3D
Atlantic Richfield Company -

PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION

_OUNCONFINED COMPRESSIVE STRENGTH

TONSIFT
3 4 5

ELEVATION(FT)

DEPTH(FT)

] SAMPLE NO.

SAMPLE DISTANCE

SAMPLE TYPE
RECOVERY

PLASTIC WATER vaQuib

DESCRIPTION OF MATERIAL

LIMIT %

CONTENT %

LIMIT %

¥————@————-A

10

20 30 40

50-

SURFACE ELEVATION ' +8,819.9 Feet

UNIT DRY WT.

LBS.FT?

®

STANDARD

PENETRATION BLOWS/(FT)
40 50

[2]
@

FILL - Silty Cobbly Sandy Clayey GRAVEL
(GM-GC) - approximately 5% cobbles, 40%
gravel, 35 % sand and 20% fines - cobbles up to
4.5" or larger - predom. angular to subangular

GB.

gravel - well graded - medium dense - moist
0.0-1.5' - Mostly silt fines - low plasticity --black .

GB;

5YR 2.5/1
1.5-2.0" - Calcines with above

GB

2.0-2.5' - Fines <10% - low plastic silt (GW)
2.5-6.5' - Predom clay fines - approx. 20% fines,

|GB

moderate to high plasticity - dark brown 7.5YR 3/3
(GC)

GB

8.0 6.5-8.0'- <5% non-plastic silt fines - dark reddish

brown 5YR 3/3 (GW)

GB|

FILL - Clayey Sandy Cabbly GRAVEL (GC) -

10.0 approximately 40% gravel, 40% sand and 20%

GB

GB| =

fines - fines clay with moderate to high plasticity -
predom. subrounded to well rounded gravel -
medium dense - moist to wet

GB

Decayed roots-and stems - black color with
oxidized rock at 9.5-10.0'

ALLUVIUM - Siity Clayey Cobbly GRAVEL. (GC) -

GB

approximately 50% gravel and cobbles, 35% sand
and 15% clay and silt fines - moderately plastic

GB

fines - predom. subrounded to rounded - black
5YR 2.5/1 - dense to loose - moist to wet

20.0

GB

11.56-12.5' - Grades to dark brown 7.5YR 3/3 -
fines become predom. silt - low plasticity - <10%
(GW)

12.5-15.0' - reduction in'cobble content and gravel
t0:40% in favor-of sand (SW)

15.0-16.0' - No cobbles - <5% silt fines - approx.

GB

60% gravel and 40% sand (GW)
16.0-17.5" - Increases fines - approx. 15% high

GB

m' “mb@

plasticity clay - yellowish brown 10YR 5/8
(GW-GC)

17.5-20.0' - Transitions to siltier fines - low
plasticity - approx 15% fines content - grades to
dark brown.7.5YR 3/3 (GW-GC)

20.0-22.5' - Transitions back to strong brown color

GB

3¢125.0

7.5YR 4/4
22.5-25.0' - Transitions to <5% fines - reduction in

“126.5

gravel to approx. 50% gravel and 45% sand
(GW) :

Silty SAND (SM-SP) - predom. medium grained -

'subangular to subrounded with scattered well-
ounded gravels - strong brown 7.5YR 4/6

End of Boring

Boring logged by: A. Jewell

Boring completed as 2.0" diameter monitoring

well: 0.010" PVC screen 13.0-23.0' with bottom
plug-and sand pack 12.0-25.5' - 13.0' SCH 40PVC
riser with flush mounted cover.

& 20 , 30

=3

R

The stratification lines represent-the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING STARTED AECOM OFFICE
1388313 ' 10311 Denver
EASTING BORING-COMPLETED ENTERED BY SHEET NO. OF R
2267602 1013111 SJH 1 9
WL . 'RIG/FOREM, APP'D BY AECOM JOB NO.
12.0' WD MINISONIC C100/D. Cerventes E 60157757

"1



LOG OF BORING NUMBER  MW-3S

ASCOM

CLIENT
Atlantic Richfield Company
PROJECT NAME ARCHITECT-ENGINEER

Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

100

SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
: TONS/FT?
1 2 3 4 5
£ u PLASTIC WATER LiQuID
¥ e LIMIT % CONTENT % LiMIT %
E 2|4t lall 'DESCRIPTION OF MATERIAL S X————@————aA
£ g z F a@_ z- 1 20 30 40 50
5 3 g g g 8 8 E o  SIoaRD '
% | S |Z|2[ SURFACE ELEVATION +8,819.9 Feet R o 200 TTog TION BLOWSIED)
No logging - No sampling )
See MW-3D
| 50 |

Boring completed as.2.0" diameter monitoring
well: Total depth 10.0' - 0.010" PVC screen

4.0-9.0' with bottom plug and sand pack 3.0-10.0
-4.0' SCH 40 PVC riser with flush mounted cover.

The stratification lines represent the-approximate.boundary lines between soil types: in situ, the transition may be gradual.

AECOM !Gv 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

NORTHING BORING STARTED AECOM-OFFICE
1388563 C 10311 , Denver
EASTING BORING COMPLETED . ENTERED BY SHEET NO. OF
2267604 10311 SJH 1 1
WL RIG/FOREMAN APP'D BY ) AECOM JOB.NO. .
MINI-SONIC C100/D. Cerventes - EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER  MW-4D/4DR

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

SITE LOCATION

3 4

5

_O_ UNCONFINED COMPRESSIVE STRENGTH|
TONS/HFT?
1 2

ELEVATION(FT) .

DEPTH(FT)

SAMPLE NO.

DESCRIPTION OF MATERIAL

PLASTIC WATER
LIMIT%  CONTENT %

10

20 30- 40

LiQuUID
LIMIT %

50

SAMPLE DISTANCE

SAMPLE TYPE
RECOVERY

SURFACE ELEVATION. +8,816.6 Feet

UNIT DRY WT.

LBSFT2

®
¥

STANDARD

A,

PENETRATION BLOWS/(FT)
30 40 50

]
o]

GB. |

1GB

.‘GBl

GB;|

GB |

GB

GB

GB

GBl

GB| |
A4 19.5

FILL - Clayey Cabbly Sandy GRAVEL (GC) -
approximately 50% gravel and cobbles, 30% sand
and 20% clayey fines - moderately plastic -
predom. subangular to angular gravel - dark
reddish brown 5YR 3/3 - dense to loose - moist
Becoming very cobbly (GW-GC).- cobbles up to
6.0" - up to 30% cobble content - Becoming
slightly moist - color change to dark reddish gray
2.5YR 31

Possible fill/colluvium contact at 11.0' - clayey
cobbly sandy gravel (GC) - approximately 50%
gravel, 30% sand and 20% moderate plasticity
clay fines - cobbles to 6.0" or larger - predom.
subangular to angutlar gravel - reddish brown :
7.5YR 3/4 - moist

Large greenstone boulder in hole from 12.0-16.0
Transitions to yellowish red 7.5YR 4/6 from
12.5-15.0'

15.0-20.0' - Poor recovery - possible voids
Offset boring 10.0' southwest - renamed MW-4DR

R

=

6B

r4R\

GB

el [~
i

GB: )

33D

YAV, 32.0

=

ALLUVIUM - Cobbly Clayey Siity Sandy GRAVEL
(GM-GC) - approximately 25% cobbles, 30%
gravel, 30% sand and 15% clay/silt fines - cobbles
up to 6.0" - predom. rounded to subrounded -
brown 7.5YR 4/4 - dense to extremely dense - wet

24.0-25.0' - <5% fines, 30% sand, 60% gravel and
slight organic:content - black (GW)

25.0-30.0' - Core sample mixed - becomes red
below approximately 27.0’ - includes predom.
angular to subangular gravels - predom. silt fines
Gwy

Transitions to predom. -subrounded to rounded
gravel with clay fines-up to 15% from 30.0-32.0
(GW-GC)

ALLUVIUM - fine to medium Silty SAND (SM) with

8 scattered coarse grained Sand and Gravel up to

1.0" --subangular to subrounded - yellowish red
5YR 5/8

End of Boring
Boring logged by: A. Jewell
Boring completed as 2.0" diameter monitoring

“well: 0.010" PVC screen 21.0-31.0' with bottom

plug and sand pack 21.0-32.0' - 21.0' SCH 40
PVC riser with flush mounted cover.

-

Vs0/6"
B

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING STARTED AECOM OFFICE
1387837 : " 10/5M11 Denver
EASTING BORING'COMPLETED ENTERED BY SHEET NO. OF
2268222 - 10/5111 SJH 1 1
wL RIGIFOREMAN APP'D BY AECOM.JOB.NO.
19.5' WD MINI-SONIC C100/D. Cerventes EED 60157757




AECOM LOG 60157757.GPJ_FS_DATATEMPLATE.GDT 12/13/11

ASCOM

CLIENT — —LOG OF BORING NUMBER Mw_4‘s
Atlantic Richfield Company -

PROJECT NAME ARCHITECT-ENGINEER

SITEILOCATION

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
. i : _O_ UNCONFINED COMPRESSIVE STRENGTH
. T?NSIFT'; 3 4 5

DEPTH(FT)
ELEVATION(FT)

SAMPLE NO.
SAMPLE TYPE
SAMPLE DISTANCE
RECOVERY

PLASTIC: WATER LIQUID
LIMIT % CONTENT % LIMIT %
Mo — @———— A

1 20 30 40 50

DESCRIPTION OF MATERIAL

STANDARD
PENETRATION BLOWS/(FT)
0 30 40 50

UNIT DRY WT.

LBS.FT?

SURFACE ELEVATION * +8,817.1 Feet 10

190

X259 No logging - No sampling
See MW-4D.

&S
&
0%

R
94%%
KRR
X2

0
9.

TR
0%

3
0%,
55

v

Q

%
7
%

20,
%0
5
25
e

X

2
3,
Q
.9,

0
9.

&%
%
Yol

X2

9,

>

0
.
(X
9.0,
0.0
24

5
%
0%
5
&

9
9.

K0
9

(X

&S
X
X

X
.’:
5%

Q

0

2

o;
&%
KL
35
o2

0,
¢,
Yote!

9,

o

%S

X
KK
OO
Ye%e%0%

2
9.

S

0

R

Q
o
*9.

XX

55

RS
.
%

o
.:
&

2

5
&K
&%
&K
%

9.
2

9,

>
9.
%

2

)
9.

)
Sele!

2

e
».

0.0

%0

Boring completed as 2.0" diameter monitoring
well: Total depth 19.0' - 0.010" PVC screen
8.0-18.0" with bottom plug and sand pack
8.0-19.0"- 8.0' SCH 40 PVC riser with flush
mounted cover. -

The stratification’ lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

'NORTHING ‘| BORING STARTED AECOM OFFICE .
1387839 10/5/11 . Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268225 10/5/111 ' SJH 1 1
WL RIG/FOREMAN | apPD BY AECOM JOB NO.
: ‘MINI-SONIC C100/D. Cerventes EED - 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

AZCOM

CLIENT LOG OF BORING NUMBER MW-5D
Atlantic Richfield Company

PROJECT NAME . ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 ny: Boart Longyear

Drilling Compa

SITE.LOCATION -()- UNCONFINED COMPRESSIVE STRENGTH
TONSIFT.2
-1 2 3 4 5
[y w, PLASTIC WATER LiQuID
o g . LIMIT % CONTENT % LIMIT %
E of |w]e DESCRIPTION OF MATERIAL 5 X——m—@————A
T &l2|F(8k
oS i > . 10 20 30 40 50
i e O B ) Y &%
o % % o 8; X o 5 ® -STANDARD
3% | % |3 || SURFACE ELEVATION +8,831.1 Feet 3a 0 op ETHATION BLOWSKED
PDF EMBANKMENT FILL - Siity Sandy GRAVEL
GB (GW) - subangular to subrounded --medium
dense - brown 7.5 YR 4/4 - moist s
1|GB 3.5 . 5
FILL - Oxidized material - Clayey SAND (SC) - 7
50 GB low plasticity fines - dark reddish brown 2.5YR 13
* 2.5/3 - loose - moist Q%
2 |GB 6.0 _ ;.
FILL - Caicines - Silty fine SAND (SP) and silt \ o
GB sized - estimated <10% fines - reddish purple (no 15 :
munsell) - medium dense to very loose - moist ‘?
3 |cB o
!
100 c8 951
4 (GB
_I
GB !
_ 1
150 : : é
, 4 Becoming wet and.black/reddish purple below
5 |c8 15.0 1
' _ ! ¢
Becomes-silty with low plasticity fines at 17.0;' - it
estimated up to 30% silt |
GB |!
1
20.0 g\
6 |GB . N
22.0 : :
_IH: 53 0 Organic SILT (ML-OL) - probable overbank N
=5 =5 deposits - decayed plant fibers - trace fine sand :
GB A and thin 1/8" calcine layers - low plasticity - ‘<
. 84 reenish black - moist to wet N 30
220 Vo] ALLUVIUM - Silty Sandy Cobbly GRAVEL (GM) - « |9
7 1esll| [ / color varies - dense - saturated \
A, . Clayey sandy cobbly gravel (GC) - fines \ \
P moderately plastic - very dark gray 7.5YR 3/1 - \\
e predom. subangular with some subrounded !
GB ey Transition to silt fines (GW-GM) - reddish brown N
5YR4/4 ] N\
Very dark gray 7.5YR 3/1 - becomes predom. .
300 subrounded : /@5"‘. .
18 |cB Lower fines content (<10%) (GW) - dark yellowish R
. brown 10YR 4/6 V
Increased fines, approximately 15% (GW-GM) - R4
yellowish brown 10YR 5/8 - medium dense ,/
GB 2
... continued |
The stratification lines represent the approximate boundary lines between-soil types: in situ, the transition may pe gradual. AECOM JOBG%Q"57757 SHEET NO. 1 OF 2




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT LOG OF BORING NUMBER MW-SD'
Atlantic Richfield Company

PROJECT NAME . | ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH

- red 2.5YR 5/6 - wet - medium dense

End of Boring

Boring logged by: A. Jewell

Casing: 5.5" I.D.

Boring completed: as 2.0" diameter monitoring
well: 0.010" PVC:screen 11,0-21.0" with bottom
plug-and sand pack 10.0-21.0' - 11.0' SCH 40PVC
riser with flush mounted cover.

TONSIFT 2
1 2 3 4 5
£ | w PLASTIC WATER LQuIip
L g : UMIT%  CONTENT%  LIMIT %
E ol lels DESCRIPTION OF MATERIAL S X————@————A
E stz|E ol z. 0 20 30 40 50
& @y |uy 8 i
0o wlio % % 8 c oo STANDARD
HEIEE SURFACE ELEVATION _+8,831.1 Feet (Continueq) | 3 8| & FENETRATION BLOWS/FT)
; ALLUVIUM - Gravelly Siity SAND (SM) - e :
55 ° |C8 approximately 10% gravel, 15% silt and 75% sand

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may beé gradual.

NORTHING BORING STARTED AECOM OFFICE
1388375 10/9/41 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2267814 10/9/11 SJH 2 2
WL RIGIFOREMAN APP'D BY AECOM JOB:NO.
15.5' WD - MINI-SONIC C100/D. Cerventes EED 60157757




LOG OF BORING NUMBER  MJW-5S

A=COM

CLIENT ]
Atlantic Richfield Company ,
PROJECT NAME ARCHITECT-ENGINEER :

Rico-Argentine Site - OU01

Drilling Company: Boart Longyear

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

SITE LOCATION -O- UNCONFINED COMPRESSIVE STRENGTH
' TQNSIFT'; 3 4 5
£ w PLASTIC WATER LQuUID
% Q LIMIT % CONTENT % LMIT%
E 2l |¢l8 DESCRIPTION OF MATERIAL : X ————@————-A
T 2192178z &
Eaﬁﬂﬁfﬁ : %o 10 20 30 40 50
& d %’ g C_ELI § Sk STANDARD
=z W
% | X |32 SURFACE ELEVATION +8;831.1 Feet R ®  ;PENETRATION BLOWS/ET)
No logging - No sampling
See MW-5D
5.0
L 10,0 |
15.0
L 20.0 |
22.0 22.0
Boring completed-as 2.0" diameter monitoring
well: Total depth 22.0' -0.010" PVC screen
11.0-21.0' with bottom plug and sand pack
10.0-22.0' - 11.0' SCH 40 PVC riser with flush
mounted cover.

The stratification lines represent the approximate boundary lines between soil types: insitu, the transition may be.gradual.

NORTHING BORING STARTED AECOM OFFICE
1388370 10/9/11 Denver
EASTING: BORING COMPLETED ENTERED BY SHEET NO. OF
2267814 10/10/11 SJH ‘ 1 1
‘WL ‘RIGIFOREMAN APPD BY AECOM.-JOB NO.
: “"MINI-SONIC C100/D. Cerventes EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11 -

AZCOM

CLIENT

Atlantic Richfield Company -

LOGOF BORING NUMBER ~ MIW-6D

PROJECT NAME
Rico-Argentine Site - OUO01

ARCHITECT-ENGINEER
DriIIing Company Boart Longyear

SITE LOCATION -O- UNCONFINED COMPRESSIVE STRENGTH
TONSIFT
2 3 4 5
£ w PLASTIC WATER uQuip
L Q LIMIT % CONTENT % LIMIT %
i R I DESCRIPTION OF MATERIAL g X————@————=4A
£ 212|¢F|8z 10 20 30 40 S0
E il & x o ; ;
lnﬁ bl B B =1 1B g i
o o % % % 8 E g ® STANDARD
2 | 5 |3|2[ surFAaCE ELEVATION +8:830.6 Feet 2@l 5 pTNETRATION BLOWSIED)
FILL - Dike - altered wasterock, Silty Cobbly &
Sandy GRAVEL (GW-GM) - approximately 45%
GB gravel-and cobbles, 40% sand and 15% silt -
cobble to 4.0" or larger - predom subangular - 12
strong brown 7.5YR 5/6 - medium dense - slightly
1 |eB 35 Moist <
0.0-0.66' - Highly altered wasterock - rock matrix hS
GB evident - clays residual mclude greenish gray, RS
ellow 5YR 8/6 and'white ~ ® XAR
2 |GB FILL - Dike - Clayey Cobbly Sandy GRAVEL (GC) _—
- approximately 40% gravel and cobbles, 40% a
GB sand and 20% clay fines - cobbles to 4.0" or o i
larger - predom. subangularto angular - dark R
i brown 7.5YR 3/3 - dense to medium dense - :
3 |cB moist - highly plastic clay fines - various colors, \
dark reddish brown 2.5YR 3/4 and dark brown IN
GB 10YR 2/2 " o4
Cobbly layer - cobbles to 5.0" or larger, subround . ’ g\
4 |GB to subangular at 9.5-10.0' ) / Y
i i N
GB ‘f NP
5 |GB Cobbly layer - cobbles to 3.0" or larger, '~\
subangular at 13.0-13.5' - extremely dense S
GB ' . . *Jsorar
Possible colluvium from 13.0-17.0' B
6 leB 13.5' - Changes to silt fines - approximately 15% A
fines - brown 7.5YR 4/2 - very cobbly (GW-GM) 47
156.0' - Becomes dark reddish brown 2.5YR 3/4 - e
GB 17.5 9ap graded - approximately 5% fines, 5% sand 5t
HH and rest gravel and cobbles - cobbles to 5.0" or &\ 2
7 |leB [ H larger (GP) ~.
THH Significant increase in clay fines to 20% and tree : . - N
G Egis stems to 3/8" relatively undecayed from 16.5-17.5' I~
20.0 B8] | [HTHe00 \(GC) > ;§0/5"
- ;(4 d ALLUVIUM - Organic SILT (ML-OL) - decayed ) .
8 |GB F A plant matter - scattered gravel to 1.0" or larger - , ;
5y, medium dense - moist /
RAYN 18.0' - Significant increase in gravels - subangular -
o0 to angular - up to 30% gravels - gap graded - /
GB J! < decayed plant matter . K
L 4y /_“: 24.0 COLLUVIUM - Silty Sandy GRAVEL (GM) to 2.0" /
. / A or larger - predom. angular to subangular - very N
250 K dark gray 7.5YR 3/1 - extremely dense - slightly oA A
; moist )
9 |GB ALLUVIUM - Clayey Gravelly Cobbly SAND (SC) - i
approximately 40% sand, 30% cobbles and gravel :
and 30% moderately plastic-clay - cobbles to 6.0" ¥
% or larger - predom. subangular to angular - dark : i
GB Yiog.s Gray 7.5YR 4/1 - dense - wet :
- '35
300 ! - || kA SRS DR (R P NP o QU IO
The stratification lines represent the approximate boundary lines 1 soiltypes: in situ, the transition may be gradual. | AECOM JOBGNO%-57757 SHEET NO. q OF 2




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13}11

A=COM

CLIENT LOG OF BORING NUMBER  \MIW-6D
Atlantic Richfield Company

PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION

O UNCONFlNED COMPRESSIVE STRENGTH
TONSIFT
2 3 4

DEPTH(FT)
ELEVATION(FT)

SAMPLE NO.

SAMPLE TYPE

SAMPLE DISTANCE

DESCRIPTION OF MATERIAL

5

‘PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

¥ ————@————-A
10 20 30 40 50

RECOVERY

SURFACE ELEVATION +8,830.6 Feet

(Contmued)

UNIT'DRY WT.
LBS.FT.?

STANDARD
PENETRATI
20 30

]

BLOWS/(FT)
10 50

0

&

-
=
[]
@

ALLUVIUM --Clayey Gravelly Cobbly SAND (SC) -
approximately 40% sand, 30% cobbles and gravel
and 30% moderately plastic clay - cobbles to 6.0"

35,0

'GB

or larger - predom. subrounded to angular - dark
gray 7.5YR 4/1 - dense --wet

31.5' - Becomes Silty Sandy GRAVEL (GW) -
approx. 60% gravel, 30%:sand and 10% fines -
predom. subrounded to subangular - dark brown
Becomes strong brown 7.5YR 4/6 at 34.0"

11

GB||

7/136.5

T
]

‘GB

: ALLUVIUM - Silty fine SAND (SP) - <5% silt -
37:5 medium grain sand - dark yellowish brown 10YR

\4/4 - wet

ALLUVIUM - Sandy GRAVEL (GW) - subangular

to subrounded - approximately 60% gravel, 40%

sand and <3% silt - gravel to 3.0" - well graded -

1395

41.5

12

GB

subangular to subrounded - wet

Core sample from 37.5-40.0"is probably

loosened, mixed and sorted due to multiple
attempts ta clean hole (flapper bit)

ALLUVIUM - Silty fine SAND (SM) - up to 20% silt
- low plastic fines - strong brown 2.5YR 3/4 -
loose

Becomes dark reddish brown 12.5YR 3/4.at 41.0'
End of Boring

Boring logged by: A. Jewell

Casing: 5.5" 1.D.

Boring completed as 2.0" dlameter monitoring
well: 0.010" PVC screen 30.0-40.0' with bottom
plug and sand pack 29.0-41 5'-30.0' SCH 40PVC
riser with flush mounted cover.

The stratification lines represent the approximate boundary lines between:soil typeé: in situ, the transition may be gradual.

NORTHING

1388166

BORING STARTED .
: 10/11/11

AECOM OFFICE

Denver

EASTING

2268148

BORING COMPLETED
10/11/111

ENTERED BY
SJH

OF

SHEET NO:
2 2

WL

RIG/FOREMAN

MINI-SONIC C100/D. Cerventes:

APP'D BY
EED

AECOM JOB NO.
60157757

23.75' WD




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT

Atlantic Richfield Company

LOG OF BORING NUMBER MW-6S

AZCOM

PROJECT NAME

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.? :
1 2 3 4 5
£ w PLASTIC WATER. uQuio
. 2 LIMIT%  CONTENT%  LIMIT%
E 2| . juls DESCRIPTION OF MATERIAL - X————@®————A
¥ B¢ = 2> : £
5553§§ % - 10 20 30 40 50
6 @iz |zizlg o 5 STANDARD
| 5| 3 [3|%| SURFACE ELEVATION +8,830.7 Feet L ® PENETRATION BLOWS/FT)
No logging - No.sampling
See MW-6D
5.0
10.0
[ 15,0
20.0
[ 25,0 |
8.0 | ‘
' Boring completed as 2.0" diameter monitoring well:
: Total depth 28:0' - 0.010" PVC screen 17.0-27.0" with
bottom plug and sand pack 16.0-28.0'- 17.0' SCH 40
EVC riser with flush mounted cover.

The stratification lines represent the approximate boundary lines between soil types: - in situ, the transition may be gradual.

NORTHING BORING:STARTED AECOM OFFICE
1388166 101111 Denver
EASTING : BORING COMPLETED ENTERED BY SHEET NO. OF
2268153 10M111 SJH- 1 1
wL RIG/FOREMAN APPD BY AECOM JOB NO.
MINI-SONIC C100/D. Cerventes E 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOG OF BORING NUMBER NSR1
- Atlantic Richfield Company
AﬁCOM PROJECT NAME ) ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION . (- UNCONFINED COMPRESSIVE STRENGTH
TONSFT2
1 2 3 4 5
£ ,‘é' PLASTIC WATER Quip
L Q . LIMIT % CONTENT % LIMIT %
£ @ sl e s DESCRIPTION OF MATERIAL 5 X————@————"2A
T 2 2| & |a|lx Z. 10 20 30 40 50
TR e B B ] N
—— 513 (38 Ea ® PENETRATION BLOWSIFT
3 | % |38 [SURFACE ELEVATION +8,8615 Feat Za 0 2p ETRATION BLOWSKED)
FILL - Silty GRAVEL (GM) - angular rock fragments to 5"
1|88 minus - moist - brown: (waste rock)
PA
5.5 43
2 |ss Clayey SILT with trace coarse to fine Sand and Gravel 3" 3
| 1] minus (ML) - dense - moist - brown i ® A
PA ‘ K4
i 0.5 a
. % Silty GRAVEL (GM) - subrounded 3" minus-- dry - /
medium dense - gray ;\9
13 |ss Q.
—F.~42012.0 Same with increasing clay X —a | _
/ Silty CLAY (CL) - with trace angular gravel fragments-to A J
pal | / 1" minus and cobbles 4" minus - extremely dense to N
/ medium dense - moist ‘ N
o
150 ‘ .
14 |SS J_ / >50 blows 6-12" at 15.5' (cobble in CL)
/ ° e
. e . -
PA s
Decrease angular and subrounded gravel cobble size g
20.0 T
T | » &
5 |ss||| | increase in angular gravel fragments .
21.5 .
57 f Very Silty GRAVEL (GM) - angular and subrounded up to
e A 2-3" minus - moist - brown N
|pal | B N
¥ 4 ] ' \.‘
:%25,0 a0
’425.5 Silty CLAY, trace pebble Gravel and Sand (CL) - B
6 |ss 5 '\ extremely dense - moist - brown |, R
. . ’
>50 blows 0-6" at'25.0' (cobbles) ! o
" Very Silty GRAVEL (GM) --angular - cobbles 4" minus - ! e
PA moist - brown ] :
, / VI
29.5 .' ‘-
___________________________ L —— 4L 2 e — et — — - — —
.. . continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBS"&C%'51157 SHEET NO. 1 OF 3.
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AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

. ‘CLIENT LOG OF BORING NUMBER NSR1
: p— Atlantic Richfield Company : :
A:COM PROJECT NAME ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drllling Company: Boart Longyear
T'sITE LOCATION -O- UNCONFINED COMPRESSIVE STRENGTH
. ( y TONSIFT )
2 3 4 5
o M PLASTIC WATER LiQuID
= A% . LIMIT% . CONTENT%  LIMIT%
E gf . |wls DESCRIPTION OF MATERIAL g X—m—— @ ———A
 z|2|rF 8z :
E S| 2 =} 4 > . 10 20 30 40 50
I e T L g
a o % % % 8 s E . STANDARD
% | 5 |31 SURFACE ELEVATION +8,861.5 Feet (Continued) | 2 8| & FENETRATION BLOWSIET).
: Clayey GRAVEL (GC}) - angular to subrounded cobbles : ‘ﬁf
7 |ss 7431.0_ 6" minus - medium dense - moist - brown .
431-5 5.5 section of Sandy CLAY (SC)
Silty GRAVEL (GM) - mostly-angular 2" minus - very -
dense - moist - wet at 34.0' hENS
PA o~
N
~
2.0 Is s7am2
LD 2"
8 |ss , ®
36.5 Loose and flowing at 36.0-37.0'
Well graded GRAVEL, trace Silt (GW) - mostly -
subangular-2" minus - extremely dense - wet - dark
PA brown
Increasing silt
>06/12"
®
9 |SS
Less gravel, more silt, with trace clay - subrounded 3" ® XA
42.0 minus ) ]
Clayey GRAVEL (GC) - subrounded cobbles 5" minus -
wet but much less water
PA ;
| 45.0 | 45:0 45.0' - Changing sampling interval so that casing can be
at TD of hole rather than 2 feet above TD
Well.graded GRAVEL with Silt (GW) - subrounded ) .
cobbles up to 6" minus - striated cobbles - extremely : 599/1 2
dense - wet
10 | SS
| 500 | .
PA
51.0
%5 20 Poorly sorted SAND (SP), fine grained Sand - wet ] 6
52.5 Well.graded SAND (SW), fine to coarse size - very dense ' . é
11 |ss - wet - ;
55 g’;‘ g Well graded GRAVEL (GW) - up 1o 1" minus - wel ,/
90 =, Clayey GRAVEL (GC) - 1" minus gravel - wet - well
55.0 ; ‘ rounded K
PA 55.5 Gravelly CLAY (GC) - wet - below boulder /
Clayey GRAVEL (GC) - angular and subrounded cobbles . . _/'
- extremely dense.-wet i 50/6"
57.5 ®
12 [ss -/:/‘ 4 Silty GRAVEL (GM) - mostly angular and subangular
-/ 3-4" minus - moist
_sn.n__;_______;_/é _________________________________ ISR R U D
. . continued
The stratification lines represent mg approximate houndary lines between soil types: in situ, the transition-may be graduaAlA AECOM JOBG"IO%57757 SHEET NO. 2 OF 3




AZCOM

Rico-Argentine Site - OU01

CLIENT LOG.OF BORINGNUMBER  NSR1
- Atlantic Richfield Company
PROJECT NAME ARCHITECT-ENGINEER .

Drilling Company: Boart Longyear

SITE LOCATION _OUNCONFINED COMPRESSIVE STRENGTH
TONS/HT?
1 2 -3 4 5
E w PLASTIC WATER LiQuip
% g LUMIT%  CONTENT%  LIMIT%.
E Blsle s DESCRIPTION OF MATERIAL g *=————@————A
P é z | F|&alx ) >, 10 20 30 .40 50
O I I 5K
o % % %. 8 . E s - STANDARD
Z | S |12 SURFACE ELEVATION +8,861.5 Feet (Continued) | 3 = ® | PENETRATION BLOWSIFT)
PA 7l ‘
: Poorly sorted SAND (SP) - fine grained
161.5
62,0 *162.0_Well sorted GRAVEL (GW)

End of Boring
Boring logged by: L. Beem
Casing: 7.0"1.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

AECOM I!G 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11.

'NORTHING BORING STARTED AECOM OFFICE
1389436 10/3111 Denver
EASTING BORING COMPLETED ENTERED 8Y SHEET NO. OF
2268299 10/4/11 SJH 3 3
wL RIG/FOREMAN APP'D BY AECOM JOB NO.
34.0' WD SONIC C600/ 60157757




CLIENT

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

| LOG OF BORING NUMBER NSR2
- Atlantic Richfield Company B
A:COM PROJECT NAME .| ARCHITECT-ENGINEER
‘| Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
TONS/FT? .
1 2 3 4 5
£ w PLASTIC WATER LIQuID
3 L o LIMIT % CONTENT % LIMIT %
E of [w|g DESCRIPTION OF MATERIAL ' X————@————A
T Elg|Eig; s A
E 3 E m§5 Z - 10 20 30 0 50
8 ol|& g‘ %é _ gE STANDARD -
3 | 3 |3|2[SURFACE ELEVATION +8.8458 Feet Zm ® PENETRATION BLOWS/FT)
FILL - Silty GRAVEL (GM) - extremely dense - moist -
1|88 grayish:- angular - reworked laydown yard gravel and
L mine waste rock
PA].
[1]
2 |ss _I-
-
A o
Boulders A7
8.0 . gt
PA Clayey SILT with trace coarse sand size rock fragments g
_ (ML) - moist - brown ' P
10.0 oo ; -
Silty CLAY with trace pebble Gravei (CL) - moist - brown 51
3 |ss J_ / 11.0 - v P . & ®
~+-.-111.5_Poorly sorted fine to medium SAND (SP) - moist >
5 Silty SAND with trace pebble Gravel (SM) ~.
~ ~
Silty CLAY (CL) - moist - brown ~.
PA ~
7A14.0 . I~
;‘/‘, ; Silty GRAVEL (GM) - angular to subrotinded cobbles up ™.
i5.0 1 P A to 7" - very dense to extremely dense - dry - gray-brown i >
4 |ss J_// >50 blows 6-12" at 15.5'
PA 47 A
-‘- f /
’ -':l _/-
174 ] .
b4 >50 blows 0-6" at 20.0' 650,6"
5SS 4y
4 Increasing silt - wet at 21.0"
' .)-: i
PA s
.." Increasing clay -wet
/: 25.5 No SPT at 25.0' - boulders/cobbles
6 |SS 8 Well'sorted GRAVEL, up to 2" diameter, with Silt (GW) -
- red-brown :
i 3go - '
PA > 7%] - Clayey GRAVEL (GC) - cobbles increase to 5-8"
diameter - wet - red-brown '
‘Clay at 29.0-30.0'
.0 o_ S
... continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 'AECOM JOBSFBQ‘A57757 ISHEET NO. .1 OF 4
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AECOM l!G 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT - LOG OF BORING NUMBER  NSR2
o - Atlantic Richfield Company :
A::COM PROJECT NAME { ARCHITECT-ENGINEER
, : Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION - UNCONFINEG COMPRESSIVE STRENGTH
: TONS/FT
2 3 4 5
o w PLASTIC 'WATER LIQUID
% -2 UMIT%  CONTENT%  LIMIT %
E of julE DESCRIPTION OF MATERIAL S X——=—@————2A
I z|e|ezl8l% 10 20 30 40 50
& @ & > . !
R B B R e O ] 5 E
o % csL %8 E o STANDARD
Z | 3 |Z|Z[SURFACE ELEVATION +8,845.8 Feet (Continued) | £ & ®  FENETRATION BLOWS/FT)
tés *NOTE: Yellow stain zone near 30.0". Same as gravels D
§S P A stained from mine tunnel water. 9 ®
55;,-"31 :5 'Silty GRAVEL (GM), slight flow of fines - very dense - wet L
4 0\to saturated - gray !
ﬁ Clayey GRAVEL (GC), core intact with smaller angular |I
PA 05 gravel 1.5" minus - wet - gray |
Ay Silty GRAVEL (GM), slight flow of fines - extremely I
y }Z{ dense - wet to-saturated - gray \
|
8 |SS J_ 4 ®
‘-‘.‘ 36.0' - Color changes to red-brown
/A '
PA '." ' Increasing clay - cobbles up to 6" in diameter - angular -
(A7 red-brown
a7 2" minus gravel - core intact
00 g g
9 |SS )
Well sorted GRAVEL (GW), mostly subrounded cobbles (
up to 5" in diameter - wet - saturated-- red-brown
PA
No SPT at 45.0' flowing gravels
10 | SS
) Most of core-was water - gravel, cobbles up to 4-5" in
PA diameter
No SPT - flowing sands into hole
Poorly sorted SAND with trace pebble size Gravel (SP) -
11|88 ‘wet - brown
Well:sorted GRAVEL, pebble size Gravel, increasing
PA coarse Sand size with depth (GW) - wet - brown
0 No SPT at 55.0' - flowing sands
Poorly sorted SAND (SP) fine grained sand - wet
12188 saturated T
]
Well-sorted SAND, with trace pebble size Gravel, fine to |
PA o2 0odcs ¢ coarse Sand (SW) -wet - !
;}4‘ ! Silty GRAVEL, with trace Clay near 60.0', subrounded up i
o8 to 2" in diameter (GM) - wet - brown |
| 60,0 2 {~460.0 :
’ .. continued
The stratification fines represent the approximate boundary lines between soil types: in'situ, the transition may be gradual. AECOM JOBG%QI~57757 . SHEET NO. 2 OF 4




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11_

A=COM

CLIENT —TLOG OF BORING NUMBER NSR2
Atlantic Richfield Company :

PROJECT NAME | ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION

TONSIFT 2
2 3 4

O UNCONFINED COMPRESSIVE STRENGTH

5

DEPTH(FT)
ELEVATION(FT)

SAMPLE NO.

SAMPLE TYPE

SAMPLE DISTANCE

PLASTIC WATER
LIMIT%  CONTENT %

DESCRIPTION OF MATERIAL
’ 10 20 30 40

LQuio
LIMIT %

Mm@ — = — A

50

STANDARD

UNIT DRY WT.

LBS/FT.?

SURFACE ELEVATION +8,845:8 Feet (Continued) 10 20

® PENETRATION BLOWS/FT)
30 40 50

-
w

w
7]

Poorly sorted SAND (SP), fine grained Sand - medium go T
dense - wet - brown - saturated ‘ ® @

PA|

1620

I— RECOVERY
° g

Well sorted SAND with trace pebble size Gravel, fine to
63.0 coarse Sand (SW) - wet - brown - fine grains and

\ deposits below 4" cobble
Silty GRAVEL (GM), pebble- —cobble up to 4" minus - wet -
brown

14

S8

Poorly sorted SAND (SP), fine grained Sand - saturated -
red-brown

Silty GRAVEL, cobble up to 7" diameter (GM) - wet -

PA

- brown .

15

Well graded SAND, fine to coarse grained Sand (SW) - P
fining upwards - wet - red-brown o

70,0

PA

Well graded GRAVEL (GW) - wet - red-brown

Color changes to gray-brown at 71.0'

16

‘88

- Poorly sorted SAND (SP), fine to medium. grade very
dense - saturated - gray

Well graded SAND, trace pebble Gravel 2" minus (SW) -

75.0

PA;

fining upwards - wet - red-brown

Silty GRAVEL (GM) - .angular:subrounded cobbles 4"
minus with 2" gravel interbedded at 76.0' - wet -
red-brown

>60 blows 12-18" at 76.0'

17

Ssi

Poorly sorted SAND (SP) - fining upwards-- extremely
dense - saturated - red-brown

80,0

PA,

Fine to medium-sand

Well graded GRAVEL, mostly subrounded 3" mlnus
(GW) - wet - red-brown ’

18

ss

Poorly graded SAND (SP), medium to fine grained -

fining upwards - dense - saturated -.red-brown

PA

Well graded GRAVEL (GW), subrounded 2" minus -
extremely dense - wet - red-brown to gray

19

S8

No recovery from 87.0-95.0*
>50 blows 6-12" at 87.5'

. . continued

——— e ——— — — — —— ——— e —_——— — — e —

The stratification lines represent the approximate boundary lines between'soil types: in situ, the transition may be gradual. AECOM JOBG%O‘I.57757' SHEET NO. 3
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. AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11 .

A=COM

GLENT LOG OF BORINGNUMBER  NSR2
Atlantic Richfield Company
PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01

Dritlling Company: Boart Longyear

SITE LOCATION

_O_ UNCONFINED COMPRESSIVE STRENGTH

TONSIFT.?
2 3 4 5
= w PLASTIC WATER LiQuip
_z Q ] ) LIMIT % CONTENT % LIMIT %
E ol lel5 DESCRIPTION OF MATERIAL g X————@————A
£ 2£|z2|F oz > . 10 20 30 40 50
R I B ] &
& o|a T |Zig e E STANDARD
Z | 3 2|9/ SURFACE ELEVATION +8.8458 Feet (Continued) | 3 @ ® FENETRATION BLOWS/ET)
PA 8- Well graded GRAVEL (GW), subrounded 2" minus -
extremely dense - wet - red-brown to gray
Had to clean hole to 87.0' then drill with 20.0' of core
20|8S barrel to 100.0°. Only'95.0-100.0' is native undisturbed. -
| 950 |
PA
100.0 -5.7100.0

End of Boring.

Backfilled with bentonite chips (25 bags)
Boring logged by:. L. Beem

Casing: 7.0" 1.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition-may be gradual.

NORTHING' : BORING STARTED AECOM OFFICE
1389459 : 1012111 Denver

EASTING, BORING COMPLETED ' ENTERED BY SHEET NO. OF
2268095 10/3M11 SJH 4 4

WL RIG/FOREMAN APPD BY AECOM JOB NO.
21.5-27.0' WD SONIC C600/ EED 60167757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOG OF BORINGNUMBER  NSR3
Atlantic Richfield Company
o’
A:COM PROJECT NAME ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 ' Drilling Company: Boart Longyear
SITE LOCATION O UNCONFINED COMPRESSIVE ' STRENGTH
. TONSIFT.? .
1 2 3 a - 5
£ w PLASTIC WATER uQuip
o F 2 LIMIT % CONTENT % LIMIT %
E 2 5 W g' DESCRIPTION OF MATERIAL E *x———= - ———=aA
£ £|=2 EBE <. 10 20 30 40 50
O e I I ] 8K
o % % % 8 - E STANDARD
3| 5 |3|%[ SURFACE ELEVATION +8,854.0 Feet 3o ® PENETRATION BLOWSI(FT)
FILL - Silty GRAVEL (GM) - latite boulder rock fragments ]
1188 angular - moist --brown (mine waste)
PA
5.0 Some clay from 4.0-5.0'
: No SPT at5.0' because of cobbles/boulders
2 Iss ) FILL - Clayey GRAVEL (GC) - extremely dense - moist - @ X ——A
tan then brown with depth (mine waste)
C|PAL
100 : ¢ i Backfill demolition debris-at 9.0' . : 1
>50/6"
3 |Sss J_ : : ®
L4 _
Sludge, black, wet, septiciwastewater odor - metal debris
PA Clayey gravel - wet - yellow staining
150 Rock fragments up to cobble size at 14.0'
4 |ss J_ No SPT - demolition debris Py
175 Clayey gravel with dolomite clasts cobble size - pyrite or
. ‘ = _dolomite - moist - gray changing to red
PA FILL - Sandy GRAVEL (GW) - moist - yellow and tan
19.0 (possible staining noted on cobbles from mine tunnel
’ 20_O\water)
X FILL - Well sorted SAND (SP) with latite cobbles - moist - . S5076"
5 |SS _I_ \reddish tan .
FILL - Clayey GRAVEL (GC), appears to be some o
calcine tailings - zone of galena deposits - extremely ~
. dense - very moist - red, yellow, brown (possible staining
PA .! noted on cobbles from mine tunnel water)
= Latite boulders up-to 7" in diameter
250 | Wet at.24.0' above latite boulder
6.0 Latite boulder
- J_;/‘ ) ALLUVIUM - Silty GRAVEL (GM) - well rounded river . <§\°“"°' ‘
6 |SS A cobbles, latite and hermosa sandstone - up to 6" . .
27 diameter - extremely dense - wet \L
_}/: >50 blows 0-6" at 26.0° AN
PA 20,0 4
1 18- 30.0 Well graded GRAVEL (GW)
7 |ss l;/{:,_/: 41.0 Silty GRAVEL - wets— sat;:rated - brown (GM) ]
~5---131.5 Well sorted SAND (SP), fine to medium grained - wet - :
“44432.0\ salt and pepper color |
. Silty CLAY (CL) - moist - brown (in SS shoe at 31.5")
PA Silty GRAVEL (GM) - very dense to extremely dense - :
saturated - brown /
54
____________________ —_——— e —_ b —_y . | — ..8__.
... continue
The stratification lines represent the approximate boundary lines between soil fypes: in situ, the transition'may be gradual. LAECOM JOBéNo°1'57757 "SHEET NO. 1 OF 2




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT

Atlantic Richfield Company

LOG OF BORING NUMBER

NSR3

A=COM

PROJECT NAME .
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER

Drilling Company: Boart Longyear

SITE LOCATION

_O_ UNCONFINED COMPRESSIVE STRENGTH

TONS/FT.?
1 2 a 3
£ g PLASTIC WATER LIQuID
% Q : LIMIT % CONTENT % LIMIT- %
E S| . |eld DESCRIPTION OF MATERIAL ' ————@————-A
¥ Z]¢ r @} E
ES|z|E olx s 10 20 30 40 50
8 @leigiz)g - E STANDARD
% | 3 |%|%] sURFACE ELEVATION +8,854.0 Feet (Continueg) | 3 8| & SENETRATION BLowsieT),
- ./}(‘ Silty GRAVEL (GM) - very dense to extremely dense - T
8 IS8 Py A saturated - brown i
:' o) ‘
PA 5, !
L [
40.0 s N >50/6"]
4 ' ]
CRES ' /
!
Trace clay - cobbles: ¢ '
43.0-44.0' - Increasing clay content '
) i
[ 45.0 | P |
PA; | B¥. :
Decreasing clay, mostly silt - flowing - 8.0" cobbles :
: 1
!
; Increasing clay - wet to very moist, noticeably drier I
Small cobbles to pea gravel 51
10 | ss Silty CLAY wuth fine to coarse Sand (CL) - moist ]
Poorly sorted SAND (SP) - fining upwards wet (SP) /.-/
; Silty GRAVEL (GM) - SS cobbles to 6" diameter - '
PA medium dense - wet - red - trace clay at 52.0', then s
‘ grades to silt to 55.0' S,
Dolomite and red hermosa - SS cobble to 6.0" diameter 3
55,0 : e
11 | 8S i :
Well graded GRAVEL to 3" diameter (GW) - coarse sand -
-'saturated
PA
End of Boring
Hole sealed with bentonite (24 bags)
Boring logged by: L. Beem
Casing: 7.0" 1.D. .

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING'STARTED . AECOM:OFFICE
1389791 9/29/11 : Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF '
2268136 9/30/11 " 8JH 2 2
WL RIG/FOREMAN APP'D BY AECOM JOB NO.
24.0' WD SONIC C600/ EED 60157757




A=COM

LOG OF BORING NUMBER

CLIENT NSR4
Atlantic Richfield Company

PROJECT NAME ARCHECT-ENGINEER
‘Rico-Argentine Site - OU01 Drilling Company.. Boart Longyear

AECOM L! 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

SITE LOCATION O ggﬁgglyeo COMPRESSIVE STRENGTH
1 2 3 4 5
= w PLASTIC WATER LiQuID
L Q LIMIT % CONTENT % LIMIT %
E &, lel5 DESCRIPTION OF MATERIAL g X————@————aA
& <2 |F |5k ' s 10 20 30 40 50
o [ [T7] wo i jw o
8 @ Blaz § ok STANDARD A
Zz 0 ¥
% | 3 |5|®{ SURFACE'ELEVATION +8,868.4 Feet Zq ®  PENETRATION BLOWS/FT)
j P12 [\ Silty GRAVEL (GM) with trace Glay and angular to
§8 J D°< subrounded cobbles 7" minus - medium dense --moist -
K tan and gray - possible landslide debris
b DI
Q' D" <
pal | PAD
b P
50 JaR
4 c:) D 15
2 |ss J_‘:, D“’C
b 1A e ,
d b e ‘
LOId S
o D" Y
“RI219.0 DOLOMITE boulder from 7.0-10.0' -
. |1 1195 “POSSIBLE LANDSLIDE DEBRIS - Clayey SILT (ML) ,
10.0 '90 with trace pebble Gravel - moist - light brown N
31ss POSSIBLE LANDSLIDE DEBRIS - Clayey GRAVEL
(GC) --angular and subrounded cobbles-5" minus -
extremely dense - moist - tan
14.0
3% POSSIBLE LANDSLIDE DEBRIS - Siity GRAVEL (GM)
15.0 A with cobble; subrounded and angular rock fragments -
/ ~ very dense to extremely dense (loose below 25.0') -
4188 v -/'/ moist - dark brown
:_‘ - ‘DOLOMITE boulder with Pyrite vein
i PA * .: - ,
5 |8s
‘Numerous boulders T '
PA ; Changes in matrix color because of different cobbles and e
% ‘boulders : » . 7
250 7
6 |SS l A 1
V7 A26.5 : ¢
- / POSSIBLE LANDSLIDE DEBRIS - Silty CLAY (CL}) with !
) / 5.0 pebble size subrounded Gravel - wet '
/) H
PA 2“/‘ ’ POSSIBLE BOTTOM OF LANDSLIDE DEBRIS - Silty i
%29 5 GRAVEL (GM) with trace Clay at 28.0' then changing to :
> % 29:5 all: Silt - wet - contact with CL below at approximately 15- !
30.0 o\ e comaewm = i Y o Y Y I D
: ... continued : )
The stratification lines represent the abproximate boundary lines between soil types: in situ, the transition may be gradual. AECOM'JOBGNO%57757 “SHEET NO. 9 OF 4
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A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER  NSR4

PROJECT NAME

ARCHITECT-ENGINEER

| Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

LOG 80157757.GPJ FS_DATATEMPLATE GDT 12/13/11‘

AECOM

SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
TONSIFT
2 3 4 5
£ w, PLASTIC WATER _uQuip
-z ‘3’ LIMIT % CONTENT % LIMIT %
E.2| el DESCRIPTION OF MATERIAL : X————@————-A
F %19 >12> g
£ 31zt |olE >, 10 20 3 40 50
8 3|2 |z2|d8 5k
' R RE g ® izﬁg%x%on BLOWS/(FT
3 | S |3|®| SURFACE ELEVATION +8,868.4 Feet (Continued) | 5 2 ¥ SHENETRATION SLOWSAFT)
F degrees - ) éa\
7|88 CLAY [CL) Trace coarse Gravel and )
angular pebble Gravel - core in tact - very maist - N
/ brown-red - massnve N
~
PA '~
/ Angular to subangular rack fragments - latite N
. ~
/ ' .
/ >50 for 0-6" at 35.0' ~.. |>s0/6"
8 |SS 36.0
y Silty GRAVEL (GM) with.trace Clay - angular cobbles 6"
vl diameter, drilled through boulders - wet - red-brown
PA
400 40.0_Getting drierto 40.0° .

o |ss Clayey GRAVEL (GC) with boulders and angular. E>50/6"
fragments up to 3" diameter - extremely dense - wet - {
brown-red

43.0
PA Silty GRAVEL (GM), with trace Clay - first notice of well
rounded river cobbles - 4.5" minus - very dense to
extremely dense - wet - red-brown
Yellow precipitate zone from-43.0-44.0' --drier, very moist o
10 | S8 ' i
o' \
O \
PA| | FA M
11 (88 >50 blows 6-12":at 50.5'
Poorly sorted sand sized pebble subrounded gravel - wet
- red-brown (SP) il
PA : K
. Silty GRAVEL (GM) with frace Clay, trace cobbles 4" ’
minus - extremely dense - wet - red-brown ;
' lys0r6"

12 |ss &
Well sorted GRAVEL (GW) with trace Silt --4" minus ,/I
subrounded cobbles - wet - red-brown - groundwater /

PA producing zone N
Clayey GRAVEL (GC) with some Silt - 4-5" minus ,-I
subround cobbles - dense - very moist - red-brown - 1
noticeably drier to 60.0° 0
___________________________ -F—_——t — =} — —]— — 4 —_
. . continued
The stratification lines rep nt the app te.boundr y Iipes between soil.types: in situ, the transition.may be gradual. AECOM JOBG%‘%'57757 SHEET NO. 2 OF 4
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CLIENT

LOG OF BORINGNUMBER ~ NSR4
zco M Atlantic Richfield Company
A— PROJECT NAME ARCHITECT-ENGINEER
: Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION -O)- UNCONFINED COMPRESSIVE STRENGTH
T'QNSIFT'; 3 4 5
£ w PLASTIC WATER LIQUID
¥ Q . : LIMIT % CONTENT % LIMIT %
E o |wlg DESCRIPTION OF MATERIAL g X————®————2A
F Y191 > (2] - 5
- S| 2| F |0 > o 10 20 30 40 50
g ululyyy 5
6 wlg|zglE[s Sk STANDARD
. d S 0
3 | 3 |5|%| SURFACE ELEVATION +8,868.4 Feet (Continued) | 3 @ ® ZSE"ETRATDN.%@V"S"”’
p<2da0 5 )
13|SS ;}(‘ ’ Silty GRAVEL (GM) with trace-Clay, fine to coarse Sand,
P A pebble Gravel, rounded cobbles - extremely dense - wet
:3.{’; - red-brown
.! 9
,}Z‘"/ -'\
PAl | BT C '
65.0 D Changed sample interval to 62.0' and then every 5.0' to \
= keep casing at TD of hole i
b o \
7] .
o, fpsorer
uA Cobble in shoe R
14 | SS A '-\
’ - |
169.0 7 _ A\
Clayey GRAVEL (GC) - subrounded cobbles to 5" minus \
| 70,0 | PA - very moist - increasingly wet with depth X
\
Weil graded GRAVEL (GW) with trace Clay - pebble \82
) ! gravel, 3" minus --extremely dense - wet
16 | S8 l
/
Well sorted. SAND (SW) with trace small pebble Gravel - :
75.0 oA wet ' !
Silty GRAVEL (GM) with trace Clay - more angular gravel ' :I
e 3" minus - very dense - wet - red-brown . éo
L]
il /: 77.5 ®
16 |SS || - Well graded GRAVEL (GW), trace Silt - silt increasing
: with depth - wet - light.gray _-'
80 il
] e 79.5 :’
[ 80.0 | ;}(‘ ; “Silty GRAVEL (GM), trace Clay, angular to subangular [
e A cobbles 4" minus - very moist i
IR i
J 4 :
7;7'%( Hermosa boulder at 82.0' (2.0' thick) !
_ PAl | D !
- o -
5 ,-
e b Increasing clay . i
51 86.0 A Most rock fragments are lower hermosa arkose and ; ;
a D2 dolomite I
i ‘ :
5 v v Angular cobbles-and small boulders, hermosa arkose - ! |
g . ; ; ot 50/6'
z ._' increasing clay content - moist - light gray <5
[~ 4
z 17 |ss||| K20
9 : ] "J..
£ PA‘Y 4
g 900 Y-A490.0
8 .. continued
5
8
ot
Q
=l
Q
o ification li boundary li Ltvoes: in-si " AECOM JOBNO. _ - SHEET NO. OF
# The stratification lines rep! nt the app ry lines ) soil types: in'situ, the transition may be gradual. 60157757 3 4




A=COM

CLIENT LOG OF BORING NUMBER  NSR4
Atlantic Richfield Company
[ PROJECT NAME : ARCHITECT-ENGINEER

Drilling Company: Boart Longyear -

Rico-Argentine Site - OU01

_O_ UNCONFINED COMPRESSIVE STRENGTH

-SITE LOCATION A
TONSIFT.
. 1 2 3 4 5
£ w PLASTIC WATER LiQuIp
L Q LIMIT % CONTENT % LIMIT %
E o)  |wiE DESCRIPTION OF MATERIAL : X ————@————A
F 219l > (2> E i
£ E z ) Foig %o 10 0 30 40 50
8 d Elzle § o E ‘STANDARD
2 | 3 |3|%[ SURFACE ELEVATION +8,868.4 Feet (Continued) | 2 8 ®  ;PENETRATION BLOWSI(ET)
/ DOLOMITE, fractured, Clay in fractures, light gray
Light gray crystalline DOLOMITE
L Void 92.0-94.0' - drill stem dropped
7
. .
Fractured DOLOMITE -and Clay (possible failure plane)
| 95,0 | /
/ .
7 DOLOMITE heavily fractured with Clay infill - not
re-cemented (possible landslide fracture plane)
/
/
/ .
100.0 —4100:0 DOLOMITE core fractured by sonic drill
End of Boring
Boring logged by: L. Beem
Casing: 7.0"1.D.

The stratification lines represent the approximate boundary lines:between soil types:. in situ, the transition may be gradual.

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

NORTHING BORING STARTED AECOM:OFFICE A

1389778 9127111 Denver )
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF X

2268243 9128/11 SJH 4 4
WL RIGIFOREMAN APP'D BY AECOM JOB NO.

26.5' WD SONIC C600/ E 60157757




AECOM LOG .60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOG OF BORING NUMBER PDF-1
- Atlantic Richfield Company
AECOM PROJECT NAME ARCHITECT-ENGINEER
Rico-Argentine Site - QU01 Drilling Company: Boart Longyear
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH
TONSIFT.?
1 2 3 4 5
£ w PLASTIC WATER LQuID
% e LIMIT % CONTENT % LIMIT %
E | [wis DESCRIPTION OF MATERIAL : R————@=———A
F %19 >12> E .
= £|z|F|o|a >, 10 20 30 40 50
A B O B ] Ty
o m|Ildlalg ,:E, ® STANDARD -
1 2 | £ |3|%[ SURFACE ELEVATION. +8,831.6 Feet Zq S pENETRATION BLOWSKET)
- PDF DIKE FILL - Silty Sandy GRAVEL (GW) - )
GB subrounded to rounded - medium dense - moist
29
‘ | 4
1|68 | FILL - Calcines - Silty fine SAND (SM), sized est. <10% s
GB. silt - reddish purple (rio munsell color) - moist - medium 15 i
2, dense to loose :
2 |GB| I E
GB q)
3 |GB I
GB 10
10.0 ‘? ®
4 |GB :
1
GB ?j 1
5 |GB I .
/
cBl = Becoming-wet at 14.5' é
6 |GB I '
!
T
GB{| i //
' 7/
74
—20.0 ‘ & ¢
7 lGB <
22,5 ' - s
B ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) - ~
e approximately 5% cobbles to 4.5", 55% gravel, 30% sand .
and 10% silt fines - predom. subrounded to well-rounded "~ 3t
£2.U gravel - bluish black 2 GLEY 2.5/5PB- black color does @
8 '|GB I not appear to be organic, rather appears to be chem. :
related to calcines -dense - wet 1
25.0-30.5' - Core sample appears to contain calcines: i
e from above - using water to prevent heaving in drill -
casing - sampling alluvial material.only 5 4
30,07 ®.
: 9 |GB I Becomes dark olive green 5Y 3/2
GB .132.0 Mix-of units from 22.5-30,0' and 32.0'+ »
ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to
rounded gravels - gravels up to 1.5" - strong brown
g GB 7.5YR 5/8 - wet.
36,0 )
35.0': Becomes dark yellowish brown 10YR 4/6
L]
‘GB
I 1 R SR O A e g IS DU RPN DRI NEDIIE DN N
i ... continued
The stratification lines rebresem the approximate boundary lines between.soil types: in'situ, the transition. may be gradual. lAECOM J086N£-57757 SHEET'NO. 1 OF 3

216,
.
/ .



LOG OF BORING NUMBER PDF-1

ASCOM

CLIENT
Atlantic Richfield Company :
PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01

Drilling Company: Boart Longyear

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH

TONSFTZ .
K 2 3 4 5

DEPTH(FT)
ELEVATION(FT)

SAMPLE TYPE
| SAMPLE DISTANCE

SAMPLE NO.

RECOVERY

DESCRIPTION OF MATERIAL

PLASTIC WATER LQuib
LIMIT % CONTENT % LIMIT %

¥ ———— @———— A
10 20 30 40 50

STANDARD

SURFAGE ELEVATION - +8,831.6 Feet

UNIT DRY WT.

LBS.FT?

® PENETRATION BLOWS/FT)
30 40 50

(Continued) 10 30

GB

noo o9 7.5YR 5/8 - wet
©200q . 40.0" Dark yellowish brown 10YR 4/6

GB

0003 5% silt - yellowish red §YR 4/6 (SP)

o0 fines <56% (SP)

°g0°d ~ fines (SP-SM)

GB

GB

FAVR!]

0% 0968.0

SR ALLUVIUM - Gravelly Siity SAND (SW) - subrounded to
00 00 rounded gravels - gravels up to 1.5" - strong brown : . o
°00 Mostly fine sand, gravels reduce to <5%, approximately
00 g0d Grades to siity fine sand with approximately 10% silt

0% o fines - reddish.brown 2.5YR 4/8 (SP-SM)

05 0°d Subangular to subrounded, medium and coarse sands -

° 00 Transitions back to silty fine sand - approximately 10%

moderately-plastic - moist
70.0

/ Fine Sandy CLAY (CL) - dark reddish gray 2.5YR 4/1 -

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13111

- approximately <5% fines

Transitions to reddish brown.2.8YR 4/3

Transitions to Silty fine SAND (SP) - weak red 2.5YR 4/2

.. . continued

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. —[

AECOM JOB NO. - SHEET NO. OF
: 60157757 2 3




AECOM I!G 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT
Atlantic Richfield Company

L0G OF BORINGNUMBER  PDF-1 .

A=COM

PROJECT NAME

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

- | SITE LOCATION O ;Jggg/rgmeo COMPRESSIVE STRENGTH
) 2 4 5
£ ’ w PLASTIC WATER LiQUID
= g - LiMIT % CONTENT % UMIT %
E 2 5 E E, DESCRIPTION:OF MATERIAL '§ === @————A
£ $|2|¢% |cl& Z 10 20 30 40 50
T N I bt £ -
a \u % % % 8 Ea STANDARD
3 | @ |3|¥| SURFACE ELEVATION +8,831.6 Feet (Continued) | 3 3 ® PENETRATION BLOWSAFT)
Transitions to Silty fine SAND (SP) - weak red 2.5YR 4/2
- approximately <5% fines
8507 |gB
90,0
GB
Silty fine SAND (SM) - predom. approximately 15% silt
with 6.0" layer at 93.0' and 99.0' of 25% silt and dark
reddish gray 2.5YR 4/1 - generally reddish brown 2.5YR
95.0] 43
GB

End of Boring
Backfilled with bentanite (1 9 bags)

-Boring logged by: A. Jewell

Casing: 5.5"1.D.
No water available - frozen pump

The-stratification lines represent the approximate-boundary lines between soil types: in situ, the transition may be gradual.

'NORTHING BORING STARTED AECOM-OFFICE
1388479 106111 Denver
EASTING BORING COMPLETED ENTERED‘.?Y SHEET NO. OF
2267812 10/611 'SJH 3 3
RIG/IFOREMAN APP'D BY AECOM JOB NO.
14.5' WD MINI-SONIC C100/ E 60157757

'




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT ’
Atlantic Richfield Company

LOG.OF BORING NUMBER PDF-2

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drifling Company: Boart Longyear

o5

SITE LOCATION O UNCONFI!‘IED COMPRESSIVE STRENGTH
TONSIFT.) s 4 s
£ w PLASTIC WATER LiQuip
=2 g UMIT % CONTENT % LIMIT %
E o) el DESCRIPTION OF MATERIAL g Xx————@————aA
£ T2 t =1
£ £z ol& s, 10 20 30 40 50
AR E &L
c wla|z(z|g Es STANDARD .
Z | 3 |3|#| SURFACE ELEVATION +8,838.9 Feet zg| % .ZZENETW'ONQmwsé‘Om
] FILL - Wasterock/colluvium intermixed with calcines -~ ]
GB 15 COLLUVIUM FRACTION - Clayey Gravelly SAND '
o (SP-SM) - gravels to 2.0" orlarger - subangutar -
'i reddish purple (no munsell) 12
1 les CALCINES - Silty fine SAND (SM) sized - black -
. medium dense to very dense - slightly maist to moist
GB Alternating colors from black to reddish purple - color . ; )
changes do not appearto be in clearly defined layers g ®
2 |GB
Becoming coarse grained at 6.5'
3 |ST
¢
100 | 4 [cB : I
! °
GB é
5 |GB
GB
) ®
\
6 |ST \
’ \
cB Bgcommgw_et at 18.0
20,0 | 13 8
B ing-slightl ined
7 los ecoming-slightly coarser grai /;
'GB !
1
] |4
8 |GB -
N - 4
ALLUVIUM OR CALCINE/ALLUVIUM MIX - Silty Sandy :
GB . Cobbly GRAVEL (GW-GM) - approximately 50% gravel S
35 % sand and 15% silt fines - cobbles to 3.0" or larger - ) b
subrounded to subangular --reddish purple color of 38
calcines to approx. 28.0' - dense - becoming alluvium at : ‘;3,
o |aB approx. 28.0" very-dark gray - wet
315 )
End of Boring
~ Backfilled with bentonite (13 bags)
Boring logged. by: A. Jewell
Casing: 5.5"1.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING

BORING-STARTED

MINI-SONIC C100/D. Cerventes

AECOM OFFICE
1388696 “10/10/11 : : Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2267862 1010111 : SJH 1 1
WL RIG/FOREMAN APP'D BY AECOM JOB NO.
18.0' WD ‘EED 60157757
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A=COM

CLIENT LOG OF BORING NUMBER PDF-3
Atlantic Richfield Company

PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company Boart Longyear

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
. ) TONS/FT?
i 2 3 4 5
£ m PLASTIC: WATER LQUID
L g LIMIT % CONTENT % LIMIT %
E e 5 e 5 - DESCRIPTION OF MATERIAL E X—m——@————-A
£ 2£|2|F ok 13, 10 20 30 40 50
G Llyiy(ys &L
o mlz|g(E[g e 5 ® STANDARD
|1 2| |29 SURFACE ELEVATION +8,830.8 Feet 124 o 2o ETEATION BLOWSIED)
] PDF EMBANKMENT FILL - Silty Sandy GRAVEL (GW) -
i approximately 50% gravei, 40% sand and 5-10% silt -
'GB subrounded to subangular - some scattered clumps with
moderate plasticity | 44
¢ x|
1 |GB 3.5 -7
FILL - Cobbly Sandy Clayey GRAVEL (GC) - man made 7
GB debris - approximately 40% sand, 40% gravel and 20% 7 R
5.0 : fines - cobbles to 4.0" - dark reddish brown 5YR 8/3 - & -
loose : |
2 |GB . :
Clumps with up to 40% clay at 6.0-6.5' !
GB J7.5__Becomes mixed with calcines at 7.0' g ®
o - FILL - CALCINES - fine sand and silt'sized (SM) -
3 |st approximately 10% fines - reddish purple (no munsell
color) - very loose
8.0-8.5' - Wet saturated layer - up to 30% silt - low
plasticity
General increase in silt content similar to 8.0-8.5' at
4 |GB 10-12.8'
GB _ . 1
_ No representative core sample due to hole cave @
5 1GB v l
G| | | 1
150 &
6 |GB
®
B Attempted shelby=tube -no recovéry - hit rock at 24.0'
200
Attempted shelby tube - no recovery moving to SPT at
7 |sT 25.0
Core bag ripped - no recovery from 20.0-22.5' '
3 ) ' .S ®
1123.0 -
GB A ALLUVIUM - Organic Silty SAND (ML-OL) - decayed
A plant fibers - some medium to coarse angular sand
H H layers - organic smell - very loose to dense - wet 3
HEH No core recovery from 25.0-30.0' &
8 [cB HH N
T '\'
HH ~
Egily N
T1 | '\
GB phgd N
[ H o~
1 Naro )
——————————————————————————— F——-—4—-—t+ -] —+——
.. continued
The:stratification lines rep 1t the approxil boundary lines b soil types: in-situ, the transition-may be gradual. AECOM JOBG"&C%~57757 SHEET NO- 1 OF 2




"AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT

Atlantic Richfield Company

LOG OF BORING NUMBER

PDF-3

A=COM

PROJECT NAME

ARCHITECT-ENGINEER

| Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

SITE LOCATION -0 INCONFINED COMPRESSIVE STRENGTH
TONSFT, 3 4 5
P y PLASTIC WATER LiQuID
L Q UMIT%  CONTENT%  LIMIT %
E 2l B DESCRIPTION OF MATERIAL : X—m——@————A
¥ |10 Dl 5
£ £iz|F|afz > 16 20 30 40 50
A T g v
& @ % g lalg 2 E ® STANDARD
| 3 | & |3]®[ suRFACE ELEVATION +8,830.8 Feet (Continued) | 5 & o 20 5e ON grOWSI)
' 9 [eB|]| HHH o _ '
315 111315 Possible silty sandy cobbly gravel alluvium contact-at

31.0' - inferred rock --no rock in tip

End of Boring

Backfilled with bentonite (8 bags)
Boring logged-by: A. Jewell
Casing: 6.5"1.D. .

The stratification lines represent the-approximate boundary lines between soil types: in situ, the transition may be gradual.

NORTHING

BORING:STARTED

AECOM OFFICE *

1388223 10M0/11 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268083 10/10/11 SJH 2 2
WL 'RIG/IFOREMAN APP'D BY AECOM JOB NO.
14.0' WD MINI-SONIC C100/D. Cerventes £ 60157757
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AZCOM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER  SSR1

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER )
Drilling Company: Boart Longyear

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
| TONS/FT? '
1 2 3 4 5
£ w PLASTIC WATER LiQUID
=2 g LIMIT % CONTENT % LIMIT %
E oislelEll DESCRIPTION OF MATERIAL 3 X————@®-————A
E $2 £ |olx z. 0 20 30 .40 50
i e B R & k
o w % %%8 - E o ® STANDARD
& | & ||| SURFACE ELEVATION +8,863.5 Feet 59 N 2 EThaTION owssm
7 Gravelly lean CLAY (CL) --angular gravel, cobbles - ‘
1([ss / medium dense - damp - brown (talus) . X|——4
PA /
.0 .
/ Siltier - dark brown 18
2 |SS @
2 '
PA i
Fiat tatus chips N
10,5 Cobbles - boulders i -
3 |ss 9" Clayey GRAVEL (GC) - angular grave! to cobbles - @
medium dense - damp - brown "\
N
PA , N
14.0 Subrounded gravel to cobbles \,
Very Gravelly SILT with Sand (ML)-- subrounded gravel, \
2"minus - dense.-- damp - brown B M
4 |ss _|_ 16.0. B
Gravelly CLAY with Sand (CL) - subangular gravel, 3" P ,
/ minus - damp - brown (CL) ,
/ 'r"
PA 7
/
/ i Cobble/boulder ‘ /]
(££420.0 Yellow staining -
5 |ss 4° " Silty GRAVEL with Sand (GM) - subrounded gravel to 10
Ty /A cobble/boulder - medium dense - damp - brown ®\
2 22.0 -
7 ALLUVIUM - Gravelly lean CLAY with Sand (CL) - -
PA : subrounded gravel to cobble - dense - damp - red-brown N
AN
N
Yellow staining, black staining, angular gravel “\'
- a4
6 |Ss / ®
/ Fat clay, less yellow staining, no black staining, less /7
gravel (CH) S
PA /
‘/
30.0
... continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG%%-57757 SHEET NO. 1 OF 4




CLIENT . » LOG OF BORING NUMBER  §SSR1
- M Atlantic Richfield Company ‘
ILCO PROJECT NAME | ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITELOCATION - UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.?
1 2 4 5
I~ uy * PLASTIC WATER IQUID
¥ g LIMIT%  CONTENT%  LMIT%
L 2158 5 DESCRIPTION OF MATERIAL 5 X————@————2A
E %2 %E‘E 5. 0 20 30 40 80
BoHlu |y (e Ky
o ' % % %‘, 8 = 5 ® STANDARD
% | % |5{%( SURFACE ELEVATION +8,863.5 Feet (Continued) | 3 3 R on g TON BLOWSIET)

~
W
w

SAN '\\\\\\'\\

minus - wet - loose to dense - red-brown yellow staining
around 30.0', plastic (talus)

Gravelly CLAY with Sand (CL) - subangular gravel, 4" * éf-,

PA Same with cobbles , ‘;/'

. Less plastic with boulder

Yellow staining N\,

PA

Boulder . . - ‘\-,

40.0

42,0 [

Clayey GRAVEL with coarse-Sand (GC) - subangular
gravel, few 4" minus cobb|es wet - red- brown yellow
PA p(143.5_staining _
! o . ALLUVIUM - Well graded GRAVEL with Sand (GW) - | /
: - subrounded gravel, 3" minus - grades less sand with ‘ . :
—45.0 a“o'jufs 0 cobbles - wet - red-brown '5

10]ss|! la6.0 Well'graded SAND with Grave! (SW) - subrounded é
gravel, 1" minus grades with.cobbles - wet - medium Py :

dense - red-brown -.upward fining sequence in shoe ‘ o
Gravelly fat CLAY, few coarse Sand, some angular- : ’ RS
. Gravel-(CL) - subrounded gravel and cobbles - wet - : . N~
red-brown - cobbles are (hermosa SS) . . i N

/50.0 | L _‘.\.V\'
2

Clayey GRAVEL with Sand (GC) - subrounded, 4" minus \'-67611'2"
gravel with cobbles - extremely dense - wet - red-brown
(talus) .

Well graded GRAVEL with Sand (GW) subrounded .
gravel, 2"'minus grades to cobbles with less sand - wet -
brown

]
\:’o

o

o

PA

11|88

PA

More sand

More cobbles:

8570 : , :
_L ALLUVIUM - Well graded SAND (SW) - extremely dense
[ 12a°2458.0 - wet- red-brown

&0 91
]

12|sS

AN

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

8 - 158.5 “\ell graded GRAVEL (GW) --angular, 1" minus - wet - : Z I
red-brown , i s :

. . continued

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM "OBSNOQ'-5775.’ SHEET NO. 2 OF 4




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

LOG OF . BORING NUMBER

CLIENT SSR1
{ Atlantic Richfield Company
- H
AgCOM PROJECT NAME ARCHITECT-ENGINEER .
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION ] .- UNCONFINED COMPRESSIVE STRENGTH
TONSHT.?
1 2 3 4 5
£ wl | PLASTIC WATER uQuiD
L Q1 | : LIMIT % CONTENT % LIMIT %
E S Jwls DESCRIPTION OF MATERIAL - X—-————@®————A
¥ %191 > 12> E
£ £|z|&|olz : s 10 20 30 40 50
I B I &
6 djglz|zgf 0 E STANDARD
Z | < |Z|2[ sURFACE ELEVATION +8,883.5 Feet (Continued) | 3 @ ® PENETRATION BLOWS/FT)
PA Clayey GRAVEL with Sand (GC) - subrounded gravel, 4" L
minus with cobbles - wet - red-brown P :
With yellow staining A4~ 7
0 g ) L efua
Siity GRAVEL with Sand (GM) - subrounded 3 R
13|88 6 K gravel/cobbles --extremely dense - wet - red-brown k
* 7 (] - ’ /
v ;/‘//: 7
PA 4 Cabble/boulder in‘bit - recovered 1.0' below cobble and ;
‘.': 1.0' above from drill deck B
C /,'/ 67.0 .
; Poorly graded SAND (SP) very fine to fine --dense - wet ?ga
14 | S8 - red-brown .
Grades to medium sand /
70,0 ;
170.5 Grades to coarse sand 2
! » g Well graded GRAVEL with Clay and Sand (GW-GC) - !
PAL 4715 et - red-brown - subrounded gravel 2" minus n
: Poarly graded SAND (SP) - wet - red brown - very fine to ,“
- fine } :
: 73.0' --Grades to medium sand :
174.0_73.5' - Grades to coarse sand 1,%
i Well graded GRAVEL with Sand, coarse Sand, trace Silt
75.0 115(SS 15 750 (GW) - subangular to subrounded gravel, 2" minus\- ®
X 76.0 medium dense - wet - red-brown ® |
PA T Well graded SAND with Gravel, trace Silt (SW- SM) -
177.0 \subrounded gravel, 3" minus - wet - red-brown
T [Ee22d \Very fine Silty SAND (SM) - wet - red-brown _
16 1SS p Well graded SAND (SW) - grades fine {0 coarse - some
rounded gravel, 1"minus - wet - red-brown -.saturated -
clean -
_ﬂﬂ (] Poorly graded coarse SAND (SP) - wet - red-brown
PA Well graded Sandy GRAVEL, trace Silt (GW) - rounded,
2" minus - wet - red-brown (GW)
Well graded SAND, minimal fine Sand (SW) - grades
coarser with rounded gravel, 1" minus - wet - red-brown -
171ss! clean
| 85.0 |
. PA
4 Color change in.matrix to dark gray 'brown
87.0 >50/3"
: Poorly graded SAND (SP) grades fine to coarse - wet - ®
18| 8S 188:0 red-brown:
- 188.5™Wgll graded GRAVEL with Sand (GW) - 2° minus gravel - 'S
wet - red-brown (talus) :
4 9090 | ({1 le’d L] | _ I
: . . continued
The stratification.lines represent the approximate boundar'y lines between soil types: in situ, the transition'may be gradual. AECOM JOB'GNOC%57757 SHEET NO. 3 OF 4




A=COM

CLIENT ‘
Atlantic Richfield Company

TOG OF BORING NUMBER

SSR1

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER , .
Drilling Company: Boart Longyear

SITE LOCATION -O- UNCONFINED COMPRESSIVE STRENGTH
. TONS/FT.2
. 1 2 4 5
: o o PLASTIC WATER LIQUID
. 3} ) _LIMIT % CONTENT % LIMIT %
SN I TN DESCRIPTION OF MATERIAL 5 X————@————A
I 29|28
3|2 - o] > . 10 20 30 40 50
bR A = B ] -3
—— 2|3 |58 Ly ®  PLNETRATION BLOWSKFT
) S | 3 |Z|%[ SURFACE ELEVATION +8,863.5 Feet (Continued) | 3 & o op ETRATION BLOWSKET)
PA °52° Well graded SAND, minimal fine Sand (SW)- rounded
202;’0 grains - saturated - dark gray-brown :
0% o Fine sand, red-brown - saturated ‘
02 o0 Dark gray-brown with cobbles ;
19 SS 00 509
i1} 0 o0
© 509 .
o 9494.0: }
s Well graded GRAVEL with Sand (GW) - subrounded
96,0 | gravel-cobble - wet - gray-brown
Poorly graded SAND with Silt, very fine Sand (SP-SM) -
wet - gray-brown (SP-SM)
Poorly graded SAND, fine Sand (SP) - wet - gray-brown
1000 00.0
. End of Boring.
Boring logged by: S. Johnston
- Casing: 7.0"L.D.

The stratification lines represent the approximate boundary lines between saoil types: in-situ, the transition:may be-gradual.

AECOM L!G 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

NORTHING ) BORING STARTED AECOM OFFICE
1388874 10/9/11 Denver
EASTING . - ‘BORING COMPLETED ENTEREQ BY SHEET NO. OF
2268226 10/10111 SJH . 4 4
WL RIG/FOREMAN APP'D BY AECOM-JOB NO.
44.0' WD SONIC C600/ EED 60157757




’ CLIENT , - JLOG OF BORINGNUMBER  SSR2
- Atlantic Richfield Company ' ' :
AﬁCOM ‘PROJECT NAME ARCHITECT-ENGINEER
' Rico-Argentine Site - OU01 Dnlling Company: Boart Longyear
SITE LOCATION ) O tTJgscs)Ir;f;mED COMPRESSIVE STRENGTH
' 2 3 4 5
£ w PLASTIC WATER LiQuUID
_ Q LIMIT % CONTENT % LIMIT %
E 21518 2 DESCRIPTION OF MATERIAL 3 »m e @A
£ 31z T |a E - 10 20 30 40 50
cw |w! .
4 3|3 g g ;§ » _ ° E STANDARD
3 | 2 (3|2 sURFACE ELEVATION +8,8503 Feet g ®  FENETRATION BLOWSKFT)
Clayey SILT with angular'Gravel (ML) - extremely dense
1188 - dry - brown (talus)
® X—-2A
PA
1o x550/6';'
2 (88 16.0
/ . Lean CLAY with angular Gravel and cobbles-5" minus _ o X s
] (CL) - loose to dense - dry - brown h
./'.
PA / =4
/ A
./.
10.0 »
/ 6
3|ss J_ / ?3}
! o ;
® i
. ‘PA| /
150 / : /
' Cobble/boulder ‘ é
4 [ss]|]. / : _ . '
Jo
<
/ A
PA / _
/ N
20.0 / : N
A% 34
5 |ss ®
_./ ‘ \
/ SS cobble/boulder
- // 23.0 ' g
i 5 PA 7 POSSIBLE ALLUVIAL FAN DEPOSIT? - CLAY with : T
\ ES ] / Gravel:(CL) - extremely dense - damp red-brown with . \
5 N dark’brown staini g :
: = 25.0 v "o : : \
a \ >53M2"
g & |SS
3 ; : :
o
= /
E / 12" boulder
(%4 .
3 PA / ,’-
d ) ‘ ;
- . Angular gravel/cobble 4" minus : .
& 0 30.0 : : : ] /
g o . . continued
wn
3
(&]
~ (—E)I .
g The stratification lines rep the approximate boundary lines-b soil types: in situ, the transition may be gradual. AECOM JOB‘G%Q‘-57757 SHEET NO. 1 OF 4




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOGOF BORINGNUMBER  SSR2
- Atlantic Richfield Company .
A2COM PROJECT NAME ) ARCHITECT-ENGINEER
Rico-Argentine Site --OU01 Drilling Company: Boart Longyear
SITE.LOCATION () UNCONFINED COMPRESSIVE STRENGTH
TONSIFT
3 4 5
£ m PLASTIC WATER LIQUID
L 2 LIMIT % CONTENT % LIMIT %
E 2 5 i g: DESCRIPTION OF MATERIAL E X—mm——@————-A
E 2|z |%|o|& s 10 20 30 40 50
oMy YW &
o dlalalzg . » _ g E STANDARD
T 15 | 5 |52 suRFACE ELEVATION +8,850.3 Feet - (Continued) | 3 3 ® PENETRATION BLOWSI(T)
] Gravelly CLAY (CL) - talus - very moist - brown - 42
7 1SS / medium-high plasticity (possibly CH) ®
\ v
/ \ . A
PA / Cobble/boulder \\ \
/ _ \ I
Aas:o - \ .
) Clayey GRAVEL with Sand (GC) - extremely dense - wet “ c>50[6"
8 |SS - - brown :
36:5 ) .
Silty GRAVEL with Sand (GM) - extremely dense - wet -
'\ brown
PA {°
Vi
7)_%:/ Cobble/boulder 6" plus
40.0 a4 .
i &) Saturated ) >50/6"
9 |SS ‘.:. . : ; [
/A
b 4\43.0
050 ALLUVIUM - Well graded SAND with Gravel (SW) -
2a° 2444:0 subrounded gravel-cobble 4" minus - wet - red-brown
PA an Well graded Sandy GRAVEL (GW) - subrounded
| 45.0 | gravel-cobble 5" minus - wet - red-brown
. |
“1a7.0 o
Gravelly CLAY with Sand (CL) - subangular to R
10 { SS £2448.0 subrounded gravel 3" minus - extremely dense - wet -
: L red-brown - trace silt
Well graded GRAVEL with Sand, trace Siit (GW) -
subangular to subrounded gravel 3" minus - very dense -
- }-580.0 | PA wet - red-brown
11|SS
L 650 |
PA Saturated
: 50
J
12 | SS
600 [ | | :
.. continued’
The stratification lines repi the approxi b y lines b s0il type§: in situ, the transition may be gradual. '| AECOM JOBS"‘DC% 57757 SHEET NO. 2‘ OF 4




CLIENT _ — | LOGOF BORINGNUMBER  SSR2 .

- Atlantic Richfield Company
A:‘iCOM PROJECT NAME ARCHITECT-ENGINEER

f Rico-Argentine Site .- OUO01 Drilling Company: Boart Longyear

SITE LOCATION O ;Jgﬁgglyeo COMPRESSIVE STRENGTH
1 2 3 4 5

PLASTIC WATER uQuip
LIMIT % CONTENT % LIMIT %
¥ ————@————A

10 20 30 40 50
STANDARD

] . PENETRATION BLOWS/FT)
- 10 20 30 40 50

DESCRIPTION OF MATERIAL

RECOVERY

DEPTH(FT)
ELEVATION(FT)

SAMPLE DISTANCE

SAMPLE NO. -
UNIT DRY WT.
LBS./FT?

SURFACE ELEVATION +8,850.3 Feet (Continued)

3| sampLe TYPE

2‘/‘ . Silty GRAVEL, with littie-Sand, trace Clay (GM) -
> subrounded grave! 3" minus - wet - red-brown - saturated

Poorly graded SAND, trace Clay (SP) - very fine to fine -

13 | SS:

wet - red-brown (SP) ' L

Well graded SAND with Gravel, trace Silt (SW) -
subrounded gravel 2" minus - wet - red-brown

Silty GRAVEL with Sand (GM) - subrounded gravel 2"

PA|

minus - grades to clayey gravel.- wet - red-brown

Well graded GRAVEL with Silt and Sand (GW-GM) - ] : 79
rounded gravel-cobble 4" minus - very dense-- wet -
red-brown - saturated

14 | SS

70.0
1 PA

72.0 /

15|88 red-brown - saturated

Poorly graded, fine SAND (SP) - very dense - wet - 1 5‘1

173.5 :
74.0 Well graded SAND with Gravel, trace Silt (SW) - wet - i \
red-brown : i :

75.0 Silty GRAVEL with Sand (GM) - rounded gravel-cobble

4" minus - wet - red-brown \

1pPA

77.0 . .

77.5 Well-graded SAND with Gravel, trace Silt (SW) - 82

"\\subrounded gravel 1" minus - wet - red-brown ‘ . &
Silty GRAVEL with Sand (GM) - subrounded subangular
gravel 2" minus - very dense - wet - red brown

16| 88

PA +oA1B0.5 .
Well graded SAND, trace Gravel (SW) - wet - red-brown
5

" 1.
g-.7-182.0 Well graded GRAVEL, trace fines or Sand (GW) - )
Al subrounded to subangular gravel 2" minus - wet - ; ) >95/12"
red-brown ®
Well graded GRAVEL with Sand (GW) - subrounded to
rounded gravel 2" minus - extremely dense:- wet -

g5.o red-brown - saturated
! Well graded GRAVEL with Silt and Sand (GW-SM) -

rounded gravel-cobbles 4" minus - wet - red-brown -

o saturated.

Well graded SAND, few Gravel, frace Silt {(SW) - round 1"
minus:gravel - wet - red-brown

17 | SS

PA

1888

AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

q
50,0 || | | |e30°de00

. .. continued

The stratification lines represent the approximate boundary lines:between soilitypes: in situ, the transition may be gradual. AECOM JOB%(%.57757 R SHEET NO. 3 OF 4



AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

AZCOM

LOG OF BORING NUMBER

CLIENT SSR2
Atlantic Richfield Company
PROJECT NAME | ARCHITECT-ENGINEER

| Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION .

Drilled from 87.0' to 100.0! wnh no SPT
Boring logged by: S. Johnston
1. Casing: 7.0"1.D.

(- UNCGNFINED COMPRESSIVE STRENGTH
A TONS/FT.? :
: i 2 3 4 5
T w PLASTIC WATER LiQuID
ot 9 LIMIT % CONTENT % LIMIT %
E | . |wl|[gl DESCRIPTION OF MATERIAL g X————@————-A
¥ R|¢ z Dl
L ala > | 16 20 30 40 50
I I ] [
6 u|g|lzl|glg : o & STANDARD
2 | 3 |3|#] SURFACE ELEVATION +8,860.3 Feet (Continued) | Z & ®  PENETRATION BLOWS/FT)
PA 0000 Well graded SAND with Gravel (SW) - rounded 2" minus i
SO gravel - wet - red-brown
© o9 :
0% 40
Ooo o
19| SS 0500
O o0
2°°d04.0
. '~ ol Poorly graded fine SAND with Silt (SP-SM) few 5" :
| 95,0 | minus grave! - wet - red-brown
| Poorly graded SAND (SP) - few .5" minus gravel - wet -
PA red-brown
1000 -1100.0
End of Boring

The stratification lines represent the~abproximate-boundary lines between soil types: in situ, the transition may be gradual.

NORTHING BORING:STARTED AECOM OFFICE
- 1388666 107111 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268236 1019111 SJH 4 4
RIGFOREMAN “APPDBY AECOM JOB NO:
35.5' WD 'SONIC C600/ E 80157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

ASCOM

CLIENT LOG OF BORINGNUMBER  SSR3
Atlantic Richfield Company

PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH|
TONS/FT 2
1 2 4 5
[ w - PLASTIC WATER LIQUID
L Q LIMIT % CONTENT % LIMIT % -
E 25|25 DESCRIPTION OF MATERIAL S X @A
£ <|2|F|ax . . 10 20 30 40 50
g ou(wy gy i
o o % % a: 8 e E ® STANDARD!
2 | % |3|2[SURFACE ELEVATION +8.649.3 Feet zm S T ETEATION BLOWSHET)
bp CONCRETE pad .
1[ss Well graded GRAVEL with Clay and Sand (GW-GC) -
subangular to subrounded. 3" minus gravel - wet - brown
Well graded GRAVEL with Sand (GW) - angular to
PA rounded.gravei-cobbles 6" minus - medium dense - dry -
i brown
50
2
2 |SS é .
Damp : /
Gravelly CLAY with Sand (GC) - subangular gravel - ’
cobble 4" minus - damp - brown g
PA !
/
10.0 #410.0 L - 7/
e Well graded GRAVEL with Sand (GW) --subangular to 4
3 [Ss .y rounded - wet - brown - loose - saturated R i
Gravelly CLAY with Sand (CL) - gravel to cobbles - @
/- subangular to subrounded 5" minus - very dense to loose N
/ - damp - brown S
PA / S L
15.0 / Mo
4 |Ss _l_ / _
' [l |
4. - -~ a
e i
PA A,/"
. P
7 |
- ) Less cobbles -
5 {ss J_ &
1~
'~
N
v / 23.0 >
PA ?" Clayey GRAVEL with Sand (GC) - gravel to cobbles - ‘<
subangular to subrounded 5" minus - very dense to I~
i medium dense -.damp - brown ~ 1
250 T 58
6 |ss| _l_ | »®
. /
]
PA | .
' | 4
Zé e
2 SN PN TN SR AN DI R
.. . continued
The stratification lines represent the approximate boundary'lines between soilitypes: in situ, the transition may be gradual. AECOM JOBSNOO1~57157 SHEET NO. 9 OF 4
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A=COM

LOG OF BORING NUMBER

CLIENT ' SSR3
Atlantic Richfield Company

PROJECT NAME ARCHITECT-ENGINEER

Rico-Argentine Site - OU01 Drilling Company: Boart Longyear

SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
. TONS/FT?
1 2 3 4 5
£ w PLASTIC WATER LiQuip
_F Q ‘ LIMIT % CONTENT % UMIT %
N N DESCRIPTION OF MATERIAL g X————@————A
¥ %19 E @
e L=z =1F > 10 20 30 40 50
A e T o] i
& @ Lz (zld ,:E_ - STANDARD
5 | £ |3|2[ SURFACE ELEVATION +8,849.3 Feet (Continued) |3 8| & PENETRATION BLowsir
Clayey GRAVEL with Sand (GC) - gravel to cobbles - éﬁ
7 88| subangular to subrounded 5" minus - very dense to ®
2.0 medium dense - damp - brown
e ~ Well graded GRAVEL with Sand (GW) - subangular to
PA sl subrounded gravel 3" minus - wet - brown
0
Many cobbles
8 |SS "
PA| | 14-"-Ia7.0 .
J_' 5‘. Well graded GRAVEL with Clay and Sand (GW-GC) - Py
9 |Ss o "y’ subangular gravel/cobbles/boulders - extremely dense to | s
’. "5 very dense - wet - brown o D/
R . .
- ° '(? *NOTE: 4" clast of fine:grain well graded SAND (SW)
L 40,0 | PA D. "/’ damp, dark red (maroon), cohesive. Possibly spent ore. . i K
| N /
P L 2
o K /
P, % » 5'0
[ q
10 | SS ¢ . /
J-t r‘? Same from SPT without SW clast
¥
%,
45,0 o ]
PA| | pBA
’A
Q’ Saturated
S o
50/
= b. 2/ ] Color change to red-brown with cobble/boutder
PA| | [® "«} ‘
i
12 |88 ¢/0
' Many cobbles
PA K520
LR Well-graded GRAVEL with Sand (GW) - subangular to ™
13 |SS subrounded gravel to cobbles - wet - red-brown
Poorly graded SAND (SP) - medium grain - wet -
red-brown - saturated
55.0 Well graded GRAVEL with-Sand, trace Silt (GW) -
PA subrounded gravel - cobble 6" minus - wet - red-brown
Casing advanced with auger to 58.0° ‘
Poorly graded'very fine SAND (SP) - wet - red-brown - 56
v 14 | SS saturated
Grades to medium
600 | | | peeeol |4 1 _ I R DU SR
... continued
The stratification lines represent the approximate boundary lines between soiltypes: in situ, the transition may be gradual. AECOM JOBG":’%'57757 SHEET NO. 2 OF 4
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A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORINGNUMBER  SSR3

PROJECT NAME _
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH
TONSHFT.?
1 2 3 4 5

DEPTH(FT)
ELEVATION(FT)

SAMPLE:NO.

SAMPLE TYPE

SAMPLE DISTANCE

RECOVERY

DESCRIPTION OF MATERIAL

PLASTIC _WATER LQuID
LIMIT % CONTENT % LIMIT %

X —@————-A
10 20 30 40 50

STANDARD

UNIT DRY WT.

LBS./FT.?

® PENETRATION BLOWS/(FT)
30 40 50

(Contin ued) 10 20

T
>

SURFACE ELEVATION +48,849.3 Feet

--saturated

minus gravel .

15

SS

Poorly graded very fine SAND (SP) - wet - red-brown -

-161.5 Gradesto coarse sand/gravel subrounded-rourided 1"

e o525
T3,

Well graded SAND (SW), no fine sand, medium to .

PA

- wet - brown - saturated

coarse sand subrounded - very dense - wet - brown
54‘0\Well graded GRAVEL (GW) - subangular to subrounded

Clayey GRAVEL with Sand (GC) - subangular to ‘ .
subrounded 1" minus - damp - brown with yellow mottling ) ' 7

saturated :

16

S8

7 5 Grades to medium then coarse sand/gravel
-I.o: o8t Grades fine to coarse in the SPT shoe

Poorly graded very fine SAND (SP) - wet - brown - /

PA

° °°ls8:5 Well graded SAND with Gravel (SW) - grave!l could be ol
7] \\broken cobbile in shoe - very dense - wet - brown

brown - saturated

~

0.5

169:5 'Poorly graded SAND (SF) - grades fine to coarse - wet - )

subrounded 1 minus gravel - wet - brown

=\ Well graded GRAVEL with Sand, trace Silt (GW) -

17.

SS

: gravel - dense - wet - brown
173.0

Poorly graded SAND (SP) - grades fine to coarse to . /

PA

74.0 -'wet - brown with yellow mottling

Well graded SAND with Gravel (SW) - rounded 2" minus Py ‘\

755 with gravel rounded 0.5" minus - wet - brown

Poorly graded SAND (SP) - grades medium to coarse to - '

Well graded GRAVEL with Sand, trace Silt (GW) - : ) R
subrounded to rounded 1" minus gravel - wet brown

18

SS

1 " minus - wet - brown - dense - saturated

E

PA

80.0

Well graded SAND -with Gravel, trace Silt (SW) - rounded . ‘;19

Well graded SAND (SP) - medium grain - wet

- brown BE ] -7 1

119

SS

85.0

PA

minus gravel - dense - wet - brown

Well graded GRAVEL with Sand (GW), trace fines - ga
subrounded to rounded gravel - grades 0:5" minus to 2"

00 609 rounded gravel .5" minus:- wet - brown
o q

Well graded SAND with Gravel (SW) - subrounded to

subrounded gravel 2" minus - wet.- brown

20

SS

.. . continued

Well graded SAND with Silt and Gravel (SW-SM) -

The-stratification lines

p the appr

AECOM JOB NO. SHEET NO. OF

ylines b 1 soil-types: in situ, the tra_nsiﬁon may be gradual. 60157757 3 4




AECOM LOG 80157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT
Atlantic Richfield Company

'LOG OF BORING NUMBER

SSR3

A=COM

PROJECT NAME i
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilllng Company: Boart Longyear

SITE LOCATION ,O_lrjgﬁ(s)gglNED COMPRESSIVE STRENGTH
2 4 5
£ w PLASTIC WATER LIQUID
ok 53 LMIT% . CONTENT % UMIT %
E 2l51tl5 DESCRIPTION OF MATERIAL 5 K=————@————"A
E é Z"EEEE’ : s 0 20 30 40 50
| | .
g o g g |23 a E STANDARD
3 | & |5|8| SURFACE ELEVATION +8,8493 Feet _ (Continued) | 3 @ §  DENETRATION BLOWSIET)
PA Jte0 s
Poorly graded fine SAND (SP) - wet - tan-brown
21 |8S
L]
Poorly graded very fine SAND with Silt (SP-SM) - wet -
| 95,0 | brown
PA »
*NOTE: Includes 3" layers of poorly graded very fine
7.0 sand with clay (SP-SC)
Poorly graded very fine SAND, trace Silt (SP) - wet -
22 |SS |’ brown
PA Gravel-cobbles 4" minus - subangular to subrounded
100.0 1100.0 .
End of Boring |
Boring logged by: S. Johnston
Casing: 7.0" I.D.

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual:

NORTHING . BORING STARTED AECOM OFFICE
1388867 10110111 Denver
EASTING BORING COMPLETED . .ENTERED BY SHEET NO. OF
2268034 10113111 , SJH 4 4
WL RIG/FOREMAN 'APPD BY AECOM JOB NO.
32.0' WD : SONIC C600/ El 60167757




- AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT

TLOG OF BORING NUMBER  SSR4

- Atlantic Richfield Company
: A.‘.'SCOM PROJECT NAME
‘ Rico-Argentine Site - OU01

't ARCHITECT-ENGINEER

Drilling Company: Boart Longyear

SITE LOCATION : 'O‘ UNCONF!NED COMPRESSIVE STRENGTH
TONS/FT
2 4 5
£ w, PLASTIC WATER -plauin
= g _LIMIT%  CONTENT%  LIMIT %
E 2] |& 5 DESCRIPTION OF MATERIAL : K@ —— A
¥ q|g o, s
g <|2|¢F oz s . 0 20 30 40 50
R el Rl T x E
a % % % 8 cal STANDARD
S | § |S|%| SURFACE ELEVATION +8,839.5 Feet 28 & PENETRATION BLOWSKFT)
PDF EMBANKMENT FILL (GW) - Not logged
GB
4.0 . . |
FILL - Calcines (SM-SP) - sand and silt sized - medium
dense to loose ??4
1 F;B “,_-
/
GB /
§
2 |GB
|
GB '
1
15.0 I
3 |GB .
\14
GB _
./.
20,0 é
14 |GB "k
\,
) 4
N
N|
~
GB N
g \,' ’
25.0 XX425.0 . > | 51/8"
: : ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW).- B
5 |GB subrounded to subangular - cobbles to 3.0" - less than 7
approximately 5-10% ssilt - very dark gray 7.5YR 3/1 - i ’ v
extremely dense to dense i ] /
25.0-30.0" - Significant sample loss - Iog/depth ' ya
‘ GB approximate - no sample taken S
Sample 5: Recorded as "51/Driller recalls "refusal™ /-'/
8/6"
. . continued
The stratification lines represent'the approxi boundary lines.b 0il types: insitu, the transition:may be gradual. AECOM JOBG"&(% 57757 SHEET NO. 1 OF 3




A=COM

CLIENT

Atlantic Richfield Company

LOG OF BORING NUMBER __ SSR4

PROJECT NAME

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

Rico-Argentine Site - OU01

SITE LOCATION OgNS(S)gINED COMPRESSIVE STRENGTH
? 3 4 5
£ w PLASTIC WATER LIQUID
ok Q ) LMIT % CONTENT % LIMIT %
E Sl ltlG DESCRIPTION OF MATERIAL g X————@————A
£ 2lz2|r o0& s 10 20 30 40 50
boonpwg oy e & :
o o % % %8 25 STANDARD
3 | % |Z|E[ SURFACE ELEVATION 88305 Fest (Continued) | 3 @ $  4ERFTRATION BLOWSIET)
8- ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
6 |GB . subrounded to-subangular -.cobbles to 3.0" - less than
approximately 5-10% silt - very dark gray 7.5YR 3/1 -
dense and extremely dense above 50.0'
Becoming dark brown 7.5YR 3/4 with cobbles to 4.0" at . 1‘
30.0° ' :
Sample 6: Recorded as "18/Driller recalls “refusal™ \
. )
35.0 1‘
!
Becomes strong brown 7.5YR 4/6 é2\5 B"
7 lea Sample.7: Recorded as "25/Driller recalls "refusal™ .
._\-
N
40,0 .
'GB| N
Becomes yellowish brown 10YR 4/6 - wet (Approximate .
depth) A -
}530/5
8 |GB /
;
| GBY __/
’
3"
Significant reduction in max gravel size to 1.0" - well
9 1GB graded - predom. subrounded with subangular -
yellowish red 5YR 4/6 - wet
1-50.0
GB.
ALLUVIUM - Gravelly SAND (SW) - subangular to well
- 10 (GB rounded gravels - weak red 2.5YR 4/2 - wet
b Driller reports 5.0' heave, cleanout then 5.0' heave
5 (attempting clean out using flapper bit, driller report 3.0’
- heave) Skipping to 57.0'
’g_5.5.9_. Ge Sample 10: Driller lost sample on surface - reports "all:
uif same stuff”
A .
& ; ®
W
5 11 |GB :
a Loose condition may be due to blow-in from ground
il water
> GB
]
§ .. continued .
&
g
8
3
% The stratification lines-repi the:approx boundary fines between:soil types: in situ, the transition- may be gradual. AECOM JOB NO. SHEET NO. OF

60157757 2 3




AECOM I!G 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

CLIENT LOG OF BORING NUMBER  SSR4
- Atlantic Richfield Company
MCOM PROJECT NAME ARCHITECT-ENGINEER
Rico-Argentine Site - OU01 Drilling Company: Boart Longyear
SITE LOCATION . O tTJgﬁcs)/r:?yED COMPRESSIVE STRENGTH
1 2. 4 5
= w PLASTIC WATER LIQUID
s e LIMIT % CONTENT % LIMIT %
E S51tl5 DESCRIPTION OF MATERIAL g XA
£ L|zZ|F|ol& : z. 10 20 30 40 50
R BBl B Bl ] g e
o o % % % 8 - 'i ® STANDARD
2 | = |Z|2| SURFACE ELEVATION +8,8395 Feet (Continued) | £ & o 2pTETRGTION BLOWSKET)
End of Boring
Boring logged by: R. Anderson (0.0-42.0")/Interpreted by
A. Jewell, A. Jeweli (42.0-60.0")
Casing: 5.5" .D.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
NORTHING BORING STARTED : AECOM OFFICE
1388644 101311 Denver
EASTING BORING COMPLETED ENTERED BY SHEET NO. OF
2268005 10/13/11 SJH 3 3
WL RIG/FOREMAN : APP'D BY . AECOM JOB NO.
38.0' WD Estimated - PROSONIC 800T/ EED 60157757




AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

Atlantic Richfield Company

CLIENT LOG OF BORING NUMBER  SSR5

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER 7
Drilling Company: Boart Longyear

.\.

SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH|
. TONSIFT
2 4 5
£ w PLASTIC WATER LIQUID
= Q LIMIT % CONTENT % LIMIT %
E 2|5t l5 DESCRIPTION OF MATERIAL S X—mm= @A
¥ 2|9 b 23 P -
-S| z2|F o > . 10 20 30 40 S0
G on|y )y gy & E
S 3| 553 Eg ® g;ﬁl:?ﬁ%ON BLOWS/(FT
3 | 5 |5|%] SURFACE ELEVATION +8,832.3 Feet B o 200 T hg 0N SLOWSKD)
PDF EMBANKMENT FILL - Silty Sandy GRAVEL (GW) - hd
approximately 60% gravel to 2.0" or larger, 30%-sand
and 10% silt fines - predom. subrounded, also
GB subangular-to well rounded - brown 7.5YR 4/4 - moist
4.0 »
FILL - Wasterock - Clayey-Sandy GRAVEL (GC) - s
5.0 50 chunks of highly altered rock forming residual clayey - phe
1 |loB sands - approximately 40 % gravel, 35% sand and 25% R N
: clay - well rounded to subangular gravels to 2.0" or - ~@
larger - various colors, dark reddish brown 2.5YR 3/4, /.
very dark grayish brown 10YR 3/2 and yellowish brown
GB 10YR 5/8 - moist ]
FILL - Process waste? and manmade debris (cables) - U
100 Clayey Gravelly SAND (SM) - approximately 50 % sand, g
— 30% low plastic clay and 20% gravel - subangular to
2 |eB subrounded grave! to 2.0" or larger - reddish black 10YR :
.51 - medium dense - moist ®
] FILL - Calcines - fine sand and silt sized (SM) - reddish
38T purple to purplish black (no munsell) - moist - loose to
very loose
GB 11.5-13.5' - Attempted shelby tube - no recovery
15.0 Becoming wet ] é,i
4 lesl|F Higher silt content from 15.0-17.5' |
! ®
1
GB Lower silt content, wet and coarser sand:sized from !
- 18.0-20.0' |
3
20.0 &
5 |GB B .
GB ~.
N
N .
250 RN ugO/S"
6 |GB COLLUVIUM/POSSIBLE WASTEROCK - Clayey Sandy "\
Cobbly GRAVEL (GC) --approximately 40% gravel, 35 % ® X B
sand and 25% clay - cobbles.to 5.0" or larger - predom. N
subangular'to angular - fragments predom. greenstone -
GB clay moderately plastic - very dark gray 7.5YR 3/1 -
i extremely dense - moist
7J30.0 29.5' - Becomes wet - clay fines approx. 15% (GW-GC)
7 |eB 7] POSSIBLE ALLUVIUM - Clayey Sandy Cobbly GRAVEL
(GC) - approximately 40% gravel, 35 % sand and 25% ®
clay - cobbles to 5.0" or larger - predom. subangular to
angular - fragments predom. greenstone.- clay ;
G8 - moderately plastic - very dark gray 7.5YR 3/1 - extremely R
‘ dense - moist . 7
'é Becomes dark brown 7.5YR 3/2 at 30.0' 50/ "
. . continued -
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. TAECOM JOBG%C%'57757 SHEET NO. 1 OF 2

: 768

\ g7111"

2.



AECOM LOG 60157757.GPJ FS_DATATEMPLATE.GDT 12/13/11

A=COM

CLIENT
Atlantic Richfield Company

LOG OF BORING NUMBER  SSR5

PROJECT NAME
Rico-Argentine Site - OU01

ARCHITECT-ENGINEER
Drilling Company: Boart Longyear

SITE LOCATION O?gﬁg};‘?yeo COMPRESSIVE STRENGTH| -
1 2 3 4 5
o w PLASTIC WATER LIQuUID
R Q ) _ , LIMIT % CONTENT % LIMIT %
E 2, ]|eldl DESCRIPTION OF MATERIAL S X —@————=
E 3|z F |Bl& 5. 10 20 30 40 50
g g é’l g g ‘g . E’ k& STANDARD
A S v
2 | 3 [5]%] sURFACE ELEVATION +8,832.3 Feet (Continued) | 3 ® TENETRATION BLOWSIED) e
34.0' - Becomes dark yellowish brown 10YR 3/4 - silt -
8 |GB||} fines approx. 15% (GM) : 1
ALLUVIUM - Silty fine SAND with Gravel (SM) - gap e
. graded --dark yellowish brown 10YR 4/6 - moist —
GB: I ALLUVIUM - Silty Sandy GRAVEL (GM) - approximately /./
£ 50% gravel to 2.0" or larger, 35% sand and 15% silt fines: pE
.'.//: 40,0 - Well graded - subrounded to.angular - dark yellowish b,
o4\ brown 10YR 4/6 - loose - wet & ®
9 |GB : Silty SAND.(SP) - silt <5% - well graded - scattered
gravel to 1.5" - gravel content approx. <5% - predom fine
to medium grained sand with subrounded coarse-grains - |
dark yellowish brown 10YR 3/6 - loose to medium dense :
GB Dark brown from 40.5-42.0' 1
!
K] o . 12
Gravel content decreases substantially ‘?
10 |GB}: .
, ! )
Fine SAND (SP) - silt <6% - weak red 2.5YR 4/2 - [005e - i
GB wet |
Driller reports 4.0' heave -'pushing casing and cleaning
out with flapper bit - may account for lower'N values ?a
11 |GB ' ' ;
1
Includes 10-15% silt fines from 52.0-54.0' (SM) '
GB J
|
- ¢
12 (GB| , : !
. Silt content increasing slightly (SP) | ® g
_i
GB, r
:
®
: 13 |GB
[ 615 |
End of Boring
Boring logged by: A. Jewell
Casing: 5.5"1.D. )
I

The-stratification lines represent the approximate boundary lines between soil types: in situ, the transition may.be gradual.

NORTHING BORING:STARTED AECOM OFFICE g
1388408 101211 Denver
EASTING BORING COMPLETED . ENTERED BY SHEET NO. OF
2268067 5 1011311 SJH 2
WL RIG/IFOREMAN APP'D BY AECOM JOB NO.
15.5' WD MINI-SONIC C100/D. Cerventes E 60157757
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TEST PIT LOG , TESTPIT #

PROJECT: Rico St. Louis Ponds DATE: 24 42 { \

NO: LOGGED BY: AC) ekl — |
WEATHER: GUNNY &5 F EXCAVATION METHOD: _CAT 330 ¢ LovesTick
LOCATION: __PoNh 13 POND PERWETER ) [N PEND, ¥ CORMN

; ’ o

Start Time: /0 P™ End Time: [ 25 PN Note: ,’
viT R TH Wesal . )

Ef.c vl LENGTH (FEET) = =L NO_TES/SAMP‘.ES F
oz - © _\ 5 g 15 20
40 ° \ | / /‘.:' ' ‘-‘-"

LN £ / — | | 1 ¢aL BAE

N A 3 / v MA‘TQ' -l
3 2 s W AAG
- et o ) “‘ﬁ]:‘é]‘SrAﬂ.— ~ l , ML— 5-— 4
- 1@7'@ e mar@ !
g 1 o |2 s boecss
w [ W s = .
= 1 S MA@ > -©
& -t o L : R = - v 1 Lol ONI/\/
c ——

15

20 .

SOILTYPE SOIL DESCRIPTION .

) | PRECIPITATED 50005, Mixeb W/ OTHER, So1L; SR S/3 DAR

popM Vi SOFT SAND -SIZER PARTICLES V. SOFT

5 A NES. 5 caND, WET, NP MU NVSELL. COLOR.
@ omf@lhfﬁbke;ﬂ%m,sé PURPLE, NON-PUAST | TENDS TO

ReDhich BROWN, VDY SICT W/ SCATTERED eRAvEL LB %
Low PLASTICTY, SAND mosruy FINE, 5005 IN S0ME §Aszs

ANDAY SRAVEL w/ cobbes AND Loy, DERS TO 12

P

oG ZE | NSTURRED M P, THEN SET
Zexy ATID FLDW YN gy ’
.:,)(\au U > ACED, Vi LOTSE N S,.,Tumnsil),

@ &‘/f\'g\/!, gv/ (o BRLES AND BDULDERS 3/6Y | bhrk GREEN S
5T, |0 15/0 !

HARD TO V.

£ : . cpBBLES BYaD
vy AdBULAR- 10 SURRDYNDED, il DA

B

e




TEST PIT

LOG TEST PIT #

PROJECT: Rico St. Louis Ponds

DATE:Z g !I
o B2~ 2

LOGGED BY: AC

NO:
WEATHER: GSunpy  6S° : EXCAVATION METHOD: LAT %30 £ LONF
LOCATION: POonND (3, IN- PONMD NE KR MUWT; QOVTHWEST (DRNER-
Start Time: 1125 P End Time: 2\ 10 PVA  Note:
Sovr H _NoRYH
- LENGTH (FEET) NOTES/SAMPLES
" v 0 _\ 5 10 15 20
o 0
SIDE - @ et _W
\ 8 1055 12 = ; 19
= £75: K 1 L
e /
. Iy
b B4 ‘f‘uf* 1.
—— = -
e OGN &-er‘ b GAL BAE /
: o gl 5/,«1\?‘,5 @ 0-15
z 10 | A BAE 9,"’“’3'
il -0 O B 0 KVEIN (Cs 1
E o JIE a@ lls 'g'o
o : L] 2 sen Bt
el == kit ,Vlf\"l/b @ g-(: e
15 + ~
20 ] .
SOIL TYPE "ixeD wtH OTHER 5Pl SOIL DESCRIPTION ‘

YL

SANDY ST W/ §
mosTLY FINE SLATTER
STy B
LA-CINES | B >
pDaRK ReEDDISH PURPLE,

&0

FLow WHEN DISTURBED

@ O | snnDY Sux W Scprere
VP Vg

PRELAP(TATED Sow% Mo 15T, S YR

3 /3 pARK REDDISH EROWN,
. GRAE 7 | LOW PLAST 1CITY, SAMD
VO TD U o NIk LOARSE, Vi SOFT

No MUNSELL- cOLOF AVRILABLE

Vi WET

J‘LNON— AsTiC., TEND TO LIQUEFY AND

NPT, THEN seT HARD » V. LODSE,
Wiign STORRTED

Wu/ Wi, 3/t DARK GREEN IS H 6RAY,

Low PLASTIC T, G-RAVEL. ANGULAR- .

™
|




TEST PIT LOG : | TESTPITH

PROJECT: Rico St. Louis Ponds DATE:; 2t SEP}( s
NO: LOGGED BY: AC) I zoll-3
WEATHER: o uUmpN , 55° TXCAVATION METHOD:  CAr 308 < &I MiMT £X
LOCATION: %5 oy wWEST cORNeR, PO ND YL ALDONG EMB AN MENT
gLboh DIKE ?
start Time: 2% (7 PM End Time: 302 ol “?“giNote:
NORTH WEST : SoUTHEAST
& LENGTH (FEET) NOTES/SAMPLES
HE o —\ 5 - 10 L 20
5‘bé 0 k- " ' '
' .J_..._'....— ‘ ] [ Ladiate LAk NKL{ o 1O
| SRR @ 35eh
5 o Wi O G 1Y % Y o
5 - S 0__|0I v
. L
5 T L o 1 ,},u_ oN
il el o /ool
g \\ — .___j... ~_7é- g T i
< 10 S Lorto WPCA S S
& N | = Y
g L | 43 l(}
15
20 : |
SOIL TYPE ' SOIL DESCRIPTION {

@ | EMBANKMENT FiLl, Cupyey,c0BBLY SANDY CRAVEL, SL, MDLET-
.5 YR 3/ (BARX BrOWN), BOULDERS TD & 3% Bonbes, 7
A | D% LOB&_I,ES J 140 % GRAV ~ 309 WDI SUB - ANV AR TO
B ROUNDED GRAVE- + cOBBLES MDB HARD - v, HARA,




! TEST PIT LOG TEST PIT#
PROJECT: Rico St. Louis Ponds paE 20 52PN |
NO: LOGGED BY: AC) [ PzOIN -4
WEATHER: S UNNY, &5° EXCAVATION METHOD: _ CAT 308C LR MiVE EX

LOCATION: Po Nk 13 D 1Kg NeZpR N IDDE

Start Time: 3.0 PM End Time: %44 P Note:

iy e

SO wES NORTH EAST
EL: LENGTH (FEET) }*05'——@_5, = NOTES/SAMPLES
0 —\ 5 10 15 20
0
e [l B i i 2 :
[ GuAdk | PufsTiC N 2970 7 i e
A | sy R [2.5/3 [Kl:ﬂ)ﬁffc_ﬂ_/_\/ :
@) CE b G P:{::: | meovs tarse Racks
5 v (5 0[6&/“6’
1 - L T iove 2a L e R 2ing
WS L e FW [ MDIST HiEs
E '}ku S et PERATOR RHRTS
£ . WS 1| v wary prectos &
= 10 o
g : _ikt U4 i -
ALl I RERFJUDAM 3 5 GALLD A
§ 8 BUCKETS MATL
15 '3"(Aemlo)c)
—- — i 15 oSN o'-1o
" 20 4 i
SOIL TYPE SOIL DESCRIPTION

M BANK GNT FILL, SEE ABOVE FOl MOISTURE AND COLOA.

L PBBLES Mmobh MHARD = Vi HARD ,

Roptders To 18", SUB ANGULAR TD RDUNDES, ~ 3% BOUDES,
~ 0% COBBLES | R A40% GRAVEL, 30T SANG. GRAVEL- AND
6/




‘ TEST PIT LOG : : TEST PIT #
PROJECT: Rico St. Louis Ponds DATE: 2\ SEP !

NO: LOGGED BY: ACJ w201 -5

WEATHER: __ &5 SUNIOY EXCAVATION METHOD:  CAT 3080 (P~ N NL B
LOCATION: _ POND _1__EAST ABUTMENT, JJST EAST oF OVER FLovs S5V
7

Start Time: 2SS PM End Time: 4. 40 P Note:

NORTHERST &, S1BE S0 ITHMEDT
LENGTH (FEET) NOTES/SAMPLES

EL:
0 _\ 5 7 10 15 20
3 = \ 5 GAL Buckgr

A ;
/
# g .
D I L o e e MATER AL
: o 7[5—_—5 61 - loaviN 6 et
OF 1 ot NOKTHWESIT -

s SIS ¢

i ‘R\
3

2
,§
d

wio

DEPTH (FEET)

=

2l | A
Il

b

AN

A

%

-"H:, f 20 !
e SOIL TYPE : SOIL DESCRIPTION

CLAvEY, cOBBLY SANDY GRAVEL, MOIST 7.5 YR 3/z BARK BRI, |
@ e RLES -rfp 'z S VB -ANGULAR TOHﬁouuAéo, 2% BOoVLDERS, 5 o §
@ G LrAvEL 30% SANDE, GRMEL AND COBBLES mob WARD ~HARM

e noN - PLASTIC) Mo sT 6.7 Z/%.S/l BLwisH

< 31Ty SAND ) DET.
@ Ao%%ﬁé7 N OMERBUS DECANED ROGTS | OREANIC SMEL-) il

‘?“* /X f = 0 yk 3/‘
‘ AI’L‘.) VIUN\) W ) l‘

4 J

' . ROUNDED) , ~10% EovLDERS 0%,
n U ANEGVLAR ( RREDOM 3.
\ooge,ués,_»'zs"fo GRAVEL ST SAND . GRAVEL + coBBLES Mob HARL

‘ T V. AR

R
-
LENNE .



. TEST PIT LOG TEST PIT #
PROJECT: Rico St. Louis Ponds, ' DATE: 225EP I/
NO: LOGGED BY: AC) P2 -6
WEATHER: 35” 5QNW/¢/¢>: EXCAVATION METHOD: :
LOCATION: __ 50U7H BT CORNEZR Tond 18 oN brr% (v Ay BerweslN Pl

brm: AND oS € DA

Start Time: & zoM'\EndTlme G100 g\ Note:
50&%9’ Sibe Npery WSt [T
o ( 7 LENGTH (FEET) NOTES/SAMPLES
0 —\ 5 10 15 20
0+ ‘ )
.‘L | —f
\‘ & [ )| :: ' ;
; \ ’ 2. 5 &hu GULKEI‘_Y,‘ i
AV 1 MAT @ o-\
0 1 R e ‘
@ )
= 10 \\
E X
a & =71~ BepAsg WiD| HOE @
A\ |z[séeM | | |
LD ‘ ; -
Ao ALzl L JC AL =1
L—-m L s e gl -y
15 2 Huld AT D (& 1 8
e t'ﬁrnﬁr& e
20
SOIL TYPE s50up RS SOIL DESCRIPTION

b

Wi TH uP -ro g
AND (CoBBAEDS PRIM ARLILy SUB ANGU
£ 14 Boucbere 5% coPBLEs, M0, SRAV
o @Bse + GRAY . Mob w&;{.& TO HARD,

A uvium, SANBY SR
,C.;lﬁ\'bk‘L > ABDVE + (NP(,L/L“/‘J(&"
o Suk ANELLAL, N@O% coBBLER
phARA PAU'L%

@ :

Je s w/ col Bret

FlLi-) CLAYEY % ANDY GRAVEL- [ eraptgrr~y SAHD
Mo SR '2-9/!

BM&K, CARAANET—

AR TO ANeUALY
A 30% shib, A 308 FINES,

» &Y, ook '
. 8f, WET] 5ug,€0w\»d£fb
35% m«a,, Mo HAFD T

P T

i




&1

| /_:_—______ﬁ TEST PITLOG ) /
PROJECT: Rico St. Louis Ponds DATE: 225éP 1/
NO: LOGGED BY: AC) {Tf’ 47
TXCAVATION METHOD:

WEATHER: AD® Subiy

LOCATION: _ POND |8 , Ao cLi0 BPIEE

NEAR. DN Eng ron()

start Time: Y0 AM  End Time: 2. 50 pM o Note:
SO UTH: K

LENGTH (FEET)

NoRTH
HOE SWE

DEPTH (FEET) .

NOTES/SAMPLES

Ll

| SOIL DESCRIPTION

Id, EppaAl

E“‘MKME{;.{]T’TZT
e ~
ol (coxd e

Az(,(_LNIUM} SipA 1LAR 0 WA,

o RAISE SANDY GRAVEL, | Sy MOST

pARM 70 V.

SiMiL AR
COBRLES 4 GRAVE L

w
W IOV LT AV &
5 /pso,t\thﬂg,a Sowe PeM: 19"

we TO /4 0 A BEQUVAL
ﬁ!ArM Pa

' _ P
As MaTL 12, TP 2o

QJ’M ) 'MPDATED M




TEST PIT LOG TESTPIT #
PROJECT: Rico St. Louis Ponds DATE: 22 SEf) | Sitag
NO: LOGGED BY: ACJ (P2Dil
WEATHER:  Sumiy , LO° F ; EXCAVATION METHOD:
LOCATION: _ Bowp 16/ DiceE -
Start Time: (¢}, 15 AMEnd Time: Note:
EAST WEST
EL: LENGTH (FEET) o S\DT. NOTES/SAMPLES
0 _\ 5 10 15 20
5 .
2 5 &AL RUCKETS
- 17 .
@ i |
‘ . alt 1 | 6AL ’%Mr
] | Sttt | vT7-19.5
& l
= 10 MAT €9
& o et =
° — PSR 3 TN S
T
15 \ 1 . [
\ FRapd LSt CEmoee g e 7 T ml ora ,
\eloe b /
X & |4 /.
SOIL TYPE SOIL DESCRIPTION-— 8% 9 12

@v

i

’LLQ,-

VATTE RO B8 rop M LE) , MOIST, MUMEROVS LWVE ANG DEAS Rooms |

EMRANE MENT FiiL, LeteEh OF AUASTE ADCL SAMDY GRAVEL]

GRAVELLN shpds W/ Cud¥ AND - Bosd ghs’ 10 1S " LN ses
OF ChciNg, VISIRE Q'WIF;GHTON/'WALL. COLORS VR 3/5

PARI. REDNSH BROWN), SUB AN jpu ke TO ANCULAR |, ~37 BOULE
0P COBBLES | 2op &kv,,35% SANI, ~10% FikES (Sier iy soMe ciny
SMOST. G + <OBBLES ‘Mon HARD T HARS W/ EXCEFTION o
OND 1) WASTRICh:. , Wit BREAIS EASILY (o),

U 10 5! M § ANy LENSES OF Hhowly WEATHEREDL Rers (se=
oD (SuTy oLAY) Foek PEN! 24 kg ZOmM Tif, 2 1O mm
Tip, ’)MDA TO HI&H pM'Sﬂ(._.lT’Y

AL uviv? sieTy Sk, I‘o.ce?", V. SiniLAL TD MAT @, TP 201 -7,

RooTS 15 2"




TEST PIT LOG TESTPIT #
PROJECT: Rico St. Louis Ponds DATE: 225 EP 1l
NO: LOGGED BY: AC) TP 224[-19
WEATHER:  55°F sumNY EXCAVATION METHOD: AT 330

LOCATION: _ P10 h 19, §Arg~:r’snl>=',_ i) BAMK. 4, OF pPA WA

Start Time: 11230 AM End Time: 12415 P “Note:

e

vl [ i E & AT H-
g 20 EXC, SI0ED LENGTH (FEET) M NOTES/SAMPLES
0 —\ 5 10 15 20
0 F2) %
/ ¥ 2.3) CALLIY, =) /
& . ﬁmm’ Reci<
: ] il L LT v & AfS
5 \ : = | / Y
el Ay, | | [ || ¢coARse POl
i - = = ) M I FEPP\ESENT’A"'\JF
: i I l';
E | /
E .
T 10 ‘
= PRI eI /
o \ e & ; i [
\ [P s
A o e O /
15 \ /
i 1 | 'l
— £§> S " e GAVI N6
\ ¥ WL Swi i v T-Bﬁrw S 10
5 LT T =[P MARRO ¢ Bébi | sEEp INTD_HOWE
SOILTYPE | Frei- ' SOIL DESCRIPTION

(@A@M&»{, el ToP5CL-  RoOTS ™ '+

L WO 5T, ANGULA
O i, o 0 S S
L, 0 24" oxDEBED, ~ 4% BDMastsl ;.; c(;ﬁ.‘gﬁ R.S{:«%K)T e
w5 | axpn, s # Fines, (maemd Shtals) | IPYRS/E O DR et s
@ | erum erAve Y coBBLES (PROBABLE. ALLOVIVM) | DASFICTRA
W/ cAtcangs, 508 ROUNAED 0 ROUNQED, W/ SUME™ sUR A

T\M&’{L T

PossiBuy RE worked MATERIAL- 2OLOR DR PURPLISH

(ND MUNSELL- cDLok

s

medop £ 0P ™




TEST PIT LOG ‘ TEST PIT #

PROIECT: Rico St. Louis Ponds DATE: 22 56P 1 .} .
NO: LOGGED BY: AC) TP2oi =13

WEATHER: - ' EXCAVATION METHOD:

LOCATION: ~ Die | Efel DF 50— L EAD REPDS TRy, Neap. FLooh Dik®

Start Time: (2% 20AM End Time: v Note:

EL: LENGTH (FEET) .- ‘ "NOTES/SAMPLES
3 ‘\ o e - -
0 l - ; F
2 | 7 e o o=
7 S obial il 5.1 5&-{%&_3‘)@5
\ 2 e ’) i n,r'” Z )
5 T I Ol’lg'
W\ 5 :‘ / 9"*] |/ MA—T’ 28
E ) - Jme LANMER
E = Ve g wod LEBRS
E = i B pecd 150 570, ; A
=} . '
) \-_ T A o . =
15 \\ y . ) Dl VA [l '.';
\ PEQZ 3 B Tk / = u‘%
\\ 195l / | i l \%‘
] B O S i e
20 |
L WP-E- SOIL DESCRIPTION
072 AR

@

CALCINES ) MoIST cimi AR TD iy cINgs ARounB SIE

oy An ] SAIY ST, WoN = PASTL b REobisH PURLE ,

bgLow o', APPERRS 1O bF MXED W/ SUBANGULAR. TO AMSURR,
- coBRE, BouDER AND GRANER

1) some LAERS Dk REDO15
INFIUTRATED W CAci NES, BoULLERS, !

Nbeo/ £3% Bwuizxsl.

CoNTENT 1

PRoBABLE A VVivM
VP To 24'; QuBRoL(}NbED 725 ROV

i




TEST PIT LOG

TESTPIT#

PROJECT: Rico St. Louis Ponds

DATE: 22 P11

NO: LOGGED BY: ACJ TF2o0(- 1!
WEATHER:  SuypNy , 70°F EXCAVATION METHOD:
LOCATION: __Fr 0o DUCE, NoRTH OF Ponls (€, M 30 N, OF PoweRtinfS
Start Time: |' 10 €™ End Time: Note:
=& SN, PLES
EL: » /9 LENGTH (FEET) : i 501@ XEY NOTES/SAM
i pir § STAKE
0? —\ 5 1 10 E 20 TWo PiTS ADYCENT]
70 O G . (N LEFT
I a : ‘ T J‘ TV ’Zsﬁw@ 1N BIALA
eV T | o pirs; Baces
kL By A \dé) ]| 10 sw &6F oEam
5 } 1. Prr@ o MEtTED
\"* ’ v -(/ i N—S; (’!T /hb
6 ‘ % 7 ORENTEN NE /oW
= = AN
& N L L lhad e L1
& i ST~ 54Pm E‘ZFN‘ 7 <5 GPM
£ =l UNITS TDo
M [~ Z — COARSE TD
= o b & i% (Soe o= LOLLELT
o i o ~}=1 . SAMPLE
i e HOE v
15 ( % ;
&% | Sl PRSI L] =] ﬁPlr@
g 5 P
T B2 Xsec ®
20
£ SOIL TYPE SOIL DESCRIPTION

®




TEST PIT LOG TESTPIT #
PROJECT: Rico St. Louis Ponds : DATE: 22 52 1!
NO: LOGGED BY: AC T? 1=y
WEATHER: _ SON NN, £5° EXCAVATION METHOD:

LOCATION: NogTr STALKED REPoLTRAY, SE CORNER.
[

Start Time: ! '20€f™ End Time: Z435Pm Note:

NE  (HoE S'DES s W
EL: LENGTH (FEET) ZeprE <l of NOTES/SAMPLES
0 —\' 5 ﬂ.sw‘?‘w %5 20
0 Y — | | 1 ’LA'R&'E HOL‘E
rl i —vi &'5; IS BRSE) VS (e S " eME FRoOM 0"4’
- B ¥| @ wore defTH 2’
% 2= w'ooqab&oo % f on Nw S1PE,
3 | Rt S ’
< 4 i/ 0P§&RTD& MOy | Ve
: ! pops | PRAG / B sW SoE
g =] e T |-gezmesE
R D D % 5 / || Tuere A
E kﬁ || | 1 Al X @9
L Pnn | /
z jx — U | 7 5 641 BUCKET
w | T [ Be g X
s AL A Ay ey
F LR LT %
et | PoESIBuE (OB 3
3 - bi L | __,,/" B l\’g‘!glﬁ'ﬂ_ﬁ T
i A e
R ! ! | W 2
L0 e |
] \,._l___i_ﬁ IS 2 e /K ==
20 \ \L | = w/ | | |
SOIL TYPE SOIL DESCRIPTION

TO WET, STRATIFED, Povibers TO 26"
BROWN) E&T.5-10% BowbERs, (0-15% coBBuEs,

75%

LogBrEs MO0 HARD T HAMI AbPeAf 0 s

L (L), REGRADED £0 L WM fL AN S IBE DEBRIS  moIsT

|OYR 3/3 (v DARK
209, &RAWG.., L0% SAND

LAY EINE,, MODERATE LY PLASTI, FINES, GRMwE- 1~

MM‘&WVEA'

7




TEST PIT LOG TEST PIT #
PROJECT: Rico St. Louis Ponds DATE: 2z 5
NO: LOGGED BY: AC) TR2oi-13
WEATHER:  SUNNT , 5 °F EXCAVATION METHOD:
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; _Soil Properties |
2 'S6il/Rock Description- e
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Project Number: Rico Light Industrial Park

Project Name: Rico Light Industrial Park

Well Number: RLP-GW1

Well Location: Rico Light Industrial Park

o

Time / Date: 101602 Elevation : 8,800msl
Drilling Method: 4InchHollowStemAvger  Weather: Clear Skies, Partly Sunny 60°F
Development Company: KayentaConsulting SlightBreeze =~~~
Date Development Staried: 10/16/02 Date Development Completed: 10/16/02
Screen Intervals: Well Diameter: 2Inch
4ft. To 9 ftbes
Depth of Well (L%): 9 ft.  Depth to Water Before Development (L'): 6.5 1.
Height of Water Colamm (L™ - Ly 6 fr.
Depth to Top of Sediment (L) __9R  Sediment Thickness (L* - L): Na fi
Well Volume: 0.96_gal.
Total Volume Pumped: 30 gal.
Number of Well Volumes Pumped (total volume pumped/well volume): 30+ volumes pumped on 1016/02 %’ldﬁlgl!lmsperfoolon a2-Inch
Monitoring Well Sample Data : Well RLP-GW1
Date Temp pH Cond Gallous Purged Observations
10/16/02 11.2 7.37 359 27 Shghtly wrbid
10/16/02 10.8 736 359 29 Clear, Slightly turbid

" Je collection continued after well devel t includes well deve! t volumes
10/1602 @ 1345 Sample Collected
Lithology
0-9 feet Native rocky cobble material
Presented By Date Checked By Date

JABROWNFIELDS\TBA\BROWNFIELDS ASSESSMENTS\RICOMRR\WELL FORMS\RLP-GW1.DOC




“ Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park
Well Number: RLP-GW2 Well Location: Rico Light Industrial Park
Time / Date: 10/16/02 Elevation : 8,800 msl
Drilling Method: 4MnchHollowStemAuger  Weather: Clesr Skies, Partly Sunny 60°F
Development Company: KayentaConsultine SlightBreeze
Date Development Started: 10/16/02 Date Development Completed: 10716002
Screen Intervals: Well Diameter: 2Inch
10.5 20.5 ftb
Depth of Well (L%): 205 ft.  Depth to Water Before Development (L): 6.5 ft
Height of Water Colurmn (L” - L) 200
Depth to Top of Sediment (L) 205ft.  Sediment Thickness (L" - L): Na ft.
Well Volume: 0.32 gal.
Total Volume Pumped: 5 gal.
Number of Well Volumes Pumped {total volume pumped/well volume): 4x volumespumped on 1071602 gi‘e?l gallons per foot on a 2-Inch

Monitoring Well Sample Data : Well RLP-GW2
Date Temp pH Cond Gallons Purged Observations
10/16/02 11.9 7.29 1004 Purged dry four times Clear
Total of 5 max
! k- Te collection continued after well d ncludes well deve! t volumes
10/16/02 @ 1620 Sample Collected
Lithology
0-12 feet Spent pyretic ore with mixed coble and rock. Ore materials are green and purple
in color. Leach pad liner at 12 feet bgs

12-20.5 feet Native rocky cobble material
Presented By Date Checked By Date

JABROWNFIELDS\TBA\BROWNFIELDS ASSESSMENTS\RICO\ARR\WELL FORMS\RLP-GW2.DOC



Project Number: Rico Light Industrial Park

Project Name: Rico Light Industrial Park

Well Number: RLP-GW3

Well Location: Rico Light Industrial Park

Time / Date: 10/16/02 Elevation : 8800msl
Drilting Method: 4-Inch HollowStem Auger  Weather: Clear Skies, Partly Sunny 60°F
Development Company: KayentaConsulting Slight Breeze
Date Development Started: 10/16/02 Date Development Completed: 10/16/02
Screen Intervals: Well Diameter: 2Inch
7ft. To 16.5 fibgs
Depth of Well (L™): 16,5 ft  Depth to Water Before Development (L'): 6.5.f1.
Height of Water Column (L¥ - L'): 9.5
Depth to Top of Sediment (L) 165f  Sediment Thickness (L” - L}): Na f.
Well Volume: 1.12 gal
Total Volume Pumped: 15 gal.
Number of Well Volumes Pumped (total volume pumped/well volume): 14 volumes pumped on 1016702 g‘lle?l gallons per foot on a 2-Inch
Monitoring Well Sampie Data ; Well RLP-GW3
Date Temp pH Cond Gallons Purged Observations
10/16/02 116 6.46 1526 5 _Slightly torbid
10/16/02 109 6.45 1529 7 Slightly turbid
10/16/02 10.6 6.44 1484 [ Slightly turbid
10/16/02 10.8 6.42 1512 9 Clear, Stightly turbid
* Sample collection continued after well development includes well dcve@ml purge volumes
10/16/02 @ 1100 Sample Collected
Lithology
0-3.5 feet Spent pyretic ore with mixed coble and rock.
3.5-16.5 feet Native rocky cobble material
Presented By Date Checked By Date

JABROWNFIELDS\TBA\BROWNFIELDS ASSESSMENTS'RICO\MARR\WELL FORMS\RLP-GW3.DOC




Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park
Well Number: RLP-GW4 Well Location: Rico Light Industrial Park
Time / Date: 10/16/02 Elevation : 8800 msl
Drilling Method: Anch Hollow StemAuvger  Weather: Clear Skics, Parily Sunny 60°F
Development Company: Kayenta Consultiog. SlightBreeze
Date Development Started: 10/16/02 Date Development Completed: 10/16/02
Screen Intervals: Well Diameter: 2 Inch
4ft. To 14 ft bgs
Depth of Well (L™): 14 . Depth to Water Before Development (LY); i
Height of Water Column (LY - L'): L
Depth to Top of Sediment (L) 140, Sediment Thickness (L” - L)): Na_f1.
Well Volume: 1.12 gal.
Total Volume Pumped: 27 pal.
‘ Number of Well Volumes Pumped (totz] volume pumped/well volume): 25+ volumes pumped on 10/16002 %}c%plmw foot on a 2-Inch
Monitoring Weil Sample Data : Well RLP-GW4
Date Temp pH Cond Gallons Purged Observations
10/16/02 14.0 7.20 1385 24 Slightly turbid
10/16/02 13.5 7.20 1380 25 Slightly turbid
137 7.20 1383 27 Slightly turbid
__ S_a_n!l_geoﬂecﬁmcmﬁnned after well dcvelmlimludc:wen Mgt&wﬁm
10/16/02 @ 1600 Sample Collected
Lithology
0-2 feet bgs Gravel fill nmaterial
2-14 feet bgs Rip rap materials and cobble

JABROWNFIELDS\TBA\BROWNFIELDS ASSESSMENTS\RICO\ARR\WELL FORMS\RLP-GW4.DOC




Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park
Well Number: RLP-GWS Well Location: Rico Light Industrial Park
Time / Date: 10/17/02 Eleyation 8800msl
Drilling Method: 4nch Hol o Weather: Clear Skies, Partly Sunny 60°F__
Development Company: ta Slight Breeze

Date Development Started: 10/17/02 Date Deyelopment Completed: 10/17/02
Screen Intervals: Well Diameter: 21Inch

18 ft. to b

Depth of Well (L™): ) 23 . Depth to Water Before Development (L): 154, .
Height of Water Colomn (LY - L'): 81t

Depth to Top of Sediment (LY J4ft.  Sediment Thickness (L” - L): Na f
‘Well Volume: 1.28 gul.

Total Volurne Pumped: 46 _gal.

~ Number of Well Volumes Pumped (total volume pumped/well volume): 46 gallons purged on 10/17/02 (\)vld6lpllws per fool on 2 2-Inch
I Monitoring Well Sample Data : Well RLP-GW5
Date Temp pH Cond Gallons Purged Observafions
10/17/02 13.8 6.89 2620 45 S turbid
10/17/02 134 .90 2620 455 Clear, Shightly turbid
13.7 6.91 2610 46 Clear
* Sample collection continued after well development includes well development purge volumes
10/17/02 @ 1145 Sample Collected
Lithology
0-2 feet bgs Wasle rock materials
2-23 fect bgs Purple roasted tailings, wet

i Presented By i Date i Checked By I Date "

JABROWNFIELDS\TEA\BROWNFIELDS ASSESSMENTS\RICO\ARR\WELL FORMS'\RLP-GWS5.DOC



Project Number: Rico Light Industrial Park

Project Name: Rico Light Industrial Park

Well Number: RLP-GW6

Well Location: Rico Light Industrial Park

Time / Date: 10/17/02 Eleyation : 8.800 msl
Drilling Method: 4dnch Hollow StemAuger ____~ Weather: Clear Skies, Partly Sunny 60°F
Development Company: Kayenta Consulting Stight Breeze
Date Development Started: 10/17/02 Date Development Completed: 10/17/02
Screen Intervals: Well Diametet: 2Inch
12ft. 1017 ftb
Depth of Well (L%): 30 ft.  Depth to Water Before Development (L): 25t
Height of Water Colurmn (L™ - LY): Sf
Depth to Top of Sediment (1) 30 Sediment Thickness (L™ - Li): Na
Well Volume: 0.8 gal.
Total Volurne Pumped: 8 gal
‘ Number of Well Volumes Pumped {total volume pumped/well volume): 8+ volumespurged on 10/17/02 gvle?‘ gallons per foot on a 2-Inch
Monitoring Well Sample Data : Well RLP-GW6
Date Temp pH Cond Gallons Purged Observations
10/17/02 13.1 6.49 4000 6 Slightly turbid
10/17/02 12.6 638 3970 7 Clear, Slightly turbid
10/17/02 13.1 6.42 4110 8 Clear
. — - * Purged dry total of 8 times, Collected sample on 9% recharge
* Sample collection continued afier well deve includes well volumes
10/17/02 @ 1645 Sample Collected
Lithology
0-18 feet bgs Purple roasted tailings mixed with waste rock and river cobble
18-30 feet bgs Native Rock, Cobble
Presented By Checked By Date
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Project Number: Rico Light Industrial Park

Project Neme: Rico Light Industrial Park

Well Number: RLP-GW7

Well Location: Rico Light Industrial Park

Time / Date: 10/17/02 Elevation : 8,800 msl
Drilling Method: 4-Inch Hollow Stem Auger _ Weather: Clear Skics, Partly Sunny 60°F
Development Company: Kayenta Consulting Slight Breeze
Date Development Started: 10/17/02 Date Development Completed: 10/17/02
Screen Intervals: Well Diameter: 21nch
19 ft. to 24 ft bes
Depth of Well (L™): 24 it  Depth to Water Before Development (L'): 19 fi.
Height of Water Column (L* - L): 5ft
Depth to Top of Sediment (L) 24t Sediment Thickness (L” - L): Na ft.
Well Volume: 0.8 gal.
Total Volume Pumped: 35 gal.
Number of Well Volumes Pumped (total volume pumped‘well volume): 43+ vo 7/02 gv‘e?‘vﬂm per foot on a 2-Inch
Monitoring Well Sample Data : Well RLP-GW7
Date Temp pH Cond Gallons Purged Observations
10/17/2 15.5 6.51 1679 26 Slightly turbid
10/17/02 15.7 6.51 1719 35 Clear
+ Sampie collection continucd afier well development includes well development purge olumes
10/17/02 @ 1550 Sarmple Collected
Lithology
0-24 feet bgs Waste rock / river cobble

Presented By
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Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park
Well Number: RLP-GWS Well Location: Rico Light Industrial Park
Time / Date: 10/17/02 Elevation : 8800 msl
Drilling Method: AInchHollowStemAuger  Weather: Clear Skies, Partly Sunny 60°F
Development Company: Kayenta Consulting Slight Breeze
Date Development Started: 10/17/02 Date Development Completed: 101702
Screen Intervals: Well Diameter: 2Inch
25 fi. t0 30 ftbes
Depth of Well (L™): 30 ft.  Depth to Water Before Development (L): 25 ft.
Height of Water Column (L™ - L'): 4 SR '
Depth to Top of Sediment (L) _30ft  Sediment Thickness (L™ - L) Na fl.
Well Volume: 0.8 gal.
Total Volume Pumped: 24 gal.
Number of Well Volumes Pumped (total volume putnped/well volume): 24+ volumes purged on 101702 (\)VL?I gallons per foot on a 2-Inch
. Monitoring Well Sample Data : Well RLP-GW8
Date Temp pH Cond Gallons Purged Observations
10/17/02 13.0 6.46 2510 22 Clear, Slightly turbid
10/17/02 129 6.58 2520 23 Clear, Stightly turbid
1071702 12.5 6.64 2520 24 Clear, Slightly turbid
* Sample collection continued after well development includes well development purge volumes
10/17/02 @ 1735 Sample Collected
Lithology
0-1 fect bgs Fill material
1-24 feel bgs Red purple slimes, roasted tailings, saturated
24 -30 feet bgs Native materials, river cobble
Presented By Date Checked By Date
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